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Combination Steel Tube and Timber Trestle 


Speeds Construction of Bridge 


By Harry ENGLANDER 


Construction Engineer, Williston Park, Long Island, N. Y. 





NE of the major 
O factors contribut- 

ing to the comple- 
tion of the _ LaSalle- 
Caughnawaga Bridge 
across the St. Lawrence 
River one year ahead of 
contract time, was the type 
of trestle used. The fact 
that the bridge site was 
located approximately at 
the head of the Lachine 
Rapids, with piers in wa- 
ter varying from 20 to 35 
ft. deep and current velo- 
cities from 4 to 8 miles per 
hour, influenced the con- 








all materials were salvage- 
able. This system was de- 
veloped by the writer, 
patented under Canadian 
Patent number 336,309, 
and the Canadian rights 
assigned to the general 
contractor, A. Janin & Co., 
‘Limited. 

In general, the trestle 
was built on the upstream 
side of the bridge on bents 
20 ft. center to center, 
braced to act as four 
legged towers. Each bent 
consisted of four square 
tubes '% in. bent plates. 








tractor to plant his job 
with a minimum of float- 
ing equipment, and to con- 
struct as many as feasible of the piers from a trestle 
thus converting the job as far as possible into a land 
operation. 

The shingly and boulder strewn river bottom, in con- 
junction with spring high water and its attendant in- 
crease in current velocity, prevented the driving of trestle 
piling by the standard methods. A system of trestle, 
side cribs and breakwater for pier construction was 
developed which permitted pile spuds to be driven in 
swift running water, regardless of river bottom condi- 
tions, with a minimum of stream obstruction. Consider- 
able economies in speed construction and dismantling 
were effected and, exclusive of ordinary wear and tear, 


Caisson on River Bottom. 


Crane Working on Platform 


electrically welded at the 
junction, with welded gus- 
set plates to receive the 
lateral and sway bracing. These tubes and frames 
were fabricated at the Lachine Shops of the Domin- 
ion Bridge Co., and assembled at the bridge site, with 
bolted field connections. Soundings were made at 
the bent locations and 12 in. by 12 in. square timber 
spuds, steel shod and of proper length were prepared 
in advance of placing the bents. The four corner spuds 
were placed first, with the points projecting the proper 
distance below the bottom of the tubes as predetermined 
by the soundings, and held by dowels through the tops 
of the tubes. The tower was then swung into line with 
the trestle and warped into position by 34 in. wire cable 
attached to the bottom struts of the frames carried 
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Trestle Pier 3 to Pier 4. Bent No. 3 Swung Into Position to 


Be Lowered 











Bent No. 3 in Position and Piles Being Driven 








































rh 
+ 


| 
| 


Roads and Streets 





» 
. a ° 

~ 
es +s ¥ 
. > e<c > 
‘= .~& oa 
vt ‘f ~~’ 
- > . & 
adi <3 = 
<= 








’ a 

St J ig 
aa oe. ‘a 
Es Oo < 

iS ares vB 
c§ “oh <? 
7] vs v> C< 
23% : 

3 § 





Left Half of General Construction View, Taken on July 11, 1933 
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through two sets of three part blocks to a small anchored 
scow equipped with two 15-ton hand winches. After 
the tower was placed in its correct position, and plumbed, 
the intermediate spuds were placed and driven to refusal, 
dowels driven into these spuds held the frame until the 
corner spuds were driven. This method permitted spuds 
to be driven as the tubes prevented the current from 
swaying them and provided lateral and sway bracing 
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Berth Completed at Pier 4. Setting Corner Spuds in Tower 
Bent Before Swinging Into Position 


far below water level without any additional labor, and 
without any underwater work. With the spuds driven 
to refusal and cut off at their proper elevation, the caps, 
stringers and deck were placed in the usual manner. 
Anchor lines were run out from the tops of the tower 
to one ton concrete blocks placed from 50 to 75 ft. 
upstream. 

The caps and stringers were 12 in. by 16 in. and 10 
in. by 16 in. respectively in size and the deck 3 in. plank. 
The steel bents were 20 ft. wide and trestle deck 12 ft. 
inside of guard rails. The design was based on sup- 
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porting a 32-ton Northwest crane with a 60 ft. boom. 


Breakwater and Side Cribs—To create a deadwater 


basin at the caisson sites, the tower bents directly on 
the center lines of the caissons were designed to act as 
a combination trestle and breakwater tower. By means 
of steel channels welded to the sides of the tubes, wood 
stop logs were placed parallel to the current. These 
extended to river bottom. On the four corner tubes, 
half sections of steel sheeting were attached so as to be 
at right angles to the current. The side cribs forming 
the caisson berths, acted also as buttresses to the main 
trestle, and after these were in place the upstream and 
downstream closures were made with steel sheeting. The 
enclosure thus made could if necessary be filled with 
riprap or sand. The side cribs were filled with riprap 
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Typical Elevation of Trestle at a Pier 


This type of breakwater 
The side cribs were 


for a height of 10 to 15 ft. 
was used on Piers 4 to 9 inclusive. 
used on all of the piers. 

The General Contractors, A. Janin & Co., Limited, 
retained Moran & Proctor as technical advisors, and to 
supervise the work in general. G. L. Freeman, a mem- 
ber of that firm, was in direct charge and visited the 
job bimonthly. O. Lefebvre and J. A. Beauchemin were 
respectively chief and resident engineers for the Bridge 
Corporation. J. A. Lalonde is the chief engineer of 
the A. Janin Co. and the writer was the resident engineer 
for the contractor in charge of the river work. 


Minnesota Road Use Study Now 
Under Way 


Workers in the road study being conducted in Minne- 
sota by the U. S. Bureau of Public Roads and the state 
highway department are now engaged in determining the 
origin of the traffic which uses each class of highways. 

This part of the study will show who makes the great- 
est use of township roads, county roads, state trunks 
and city and village streets. For example, it will indi- 
cate whether townships roads serve more than local 
traffic, and to what extent. It will also determine the 
proportion of city and country traffic on state and county 
roads. 

Another phase of the study will show who pays for 
the various classes of highways. These data, with the 
figures showing the use made of the roads, are expected 
to reveal whether or not present methods of financing 
the roads are equitable. 

The road use study is being made by means of a large 
number of interviews with representative drivers in each 
county. This system has been used by the U. S. Bureau 
of Roads previously and declared satisfactory. 
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PROPER EQUIPMENT PREVENTS DELAYS IN CONSTRUC- 
rion.—In a report in Public Works for April on a 
study of 23 bituminous concrete highway projects in 7 
states with an aggregate length of 150 miles, C. F. 
Rogers, Assistant Highway Engineer, U. S. Bureau of 
Public Roads, stated that on one project delays arising 
from a shortage of hauling equipment resulted in losses 
equal to the cost of two 5-ton trucks. In another case 
bin delays caused a loss of $6,000 when half of this 
amount would have provided facilities which would have 
completely eliminated this delay. Losses from insuff- 
cient dryer capacity have been found large enough to 
supply a battery of dryers. A contractor purchased a 
new asphalt pump to replace one causing delay and 
within a week the savings had offset the cost of the 
pump. 
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Highway Departments 
And the Newspapers 


By Joun H. MacDonatp 


State Highway Commissioner of Connecticut 


through the proper use of publicity, because you and 

| and Mr. John Public generally form our cpinions 
upon the basis of facts or what we believe the facts to 
be. I approach this subject purely from the standpoint 
of a highway department. 

It hardly seems necessary to call attention to the first 
essential; that is, a highway department which merits 
favorable opinion, and a continual effort on the part of 
the employes of that department to keep it so. 

The proper medium through which to distribute the 
facts to the public is the newspaper. There are a number 
of newspaper styles. I might say almost as many styles 
as there are newspapers. A very close study must be 
made of the various styles in the community so as to be 
able to produce a story which does not need a great deal 
of changing to meet the particular style necessary. 

The man on the newspaper desk is no different than 
most of us. He wants to accomplish his job with as little 
mental and physical effort as possible and yet do a good 
job. Therefore, if you furnish him material that he can 
use without correction and that will meet the style of 
his particular newspaper, it is more probable that you 
will get your article published and your facts before the 
public—and that, I think, is the second essential. 

A newspaper is interested in a highway department 
only insofar as that highway department presents a pos- 
sibility of news, as a newspaper man’s particular job is 
to build a newspaper that will gain and hold circulation. 

Essentials of a Good Newspaper Story—Another es- 
sential is the choice of a method of writing and distribut- 
ing the material to go before the public. In a newspaper 
man’s dialect—all news is a story. It should be prepared 
in such a way that it can be changed as to style by very 
little effort. A good newspaper story is not just written ; 
it is built from the bottom up, and it should be built in 
such a way that the last paragraph of the story is the least 
important, and each preceding paragraph may be cut 
from the bottom up throughout the story, so that if only 
the lead and head were used, the pertinent facts in con- 
nection with the story would be there. The person pre- 
paring the material for the story should understand the 
make-up of a newspaper and the particular style of the 
newspapers in the communities that he desires to serve. 
I believe that some person should be chosen who is not 
familiar with the technical side of highway department 
work, who can look at the technical details as a man on 
the street, because the average person who reads a news- 
paper does so for two reasons only: One is for entertain- 
ment, and the other is to inform himself of what is going 
on throughout the world. 

Story Must Have Real News Value.——The material 
sent out should be very carefully selected and checked, 
because if you desire to have the facts go before the 
public through the newspaper, they must know that. it 
has real news value and that it is authentic. If you fur- 
nish the newspaper with service of this kind, you must 
treat them all alike and place yourself in that position 
insofar as the connection of news is concerned, and make 
certain that they get all the news, and they get it when 
it is news. I had an example of this brought home to 
me some time ago when I was asked to prepare a story 


i is quite possible to develop favorable public opinion 
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for a special edition of a newspaper upon the activities of 
the highway department over the period of a year. I 
wrestled with it for some time, then asked one of our 
members to write me an outline of what he considered 
our major activities were over the period of that year, 
and when I received his outline, I could not add one thing 
to it. Afterwards I found out that the outline proved to 
be simply a listing and a re-hash of the newspaper re- 
leases which we had sent out over the period of that 
year, proving conclusively to me that I was successful 
in giving the newspapers all the news which was available. 


I like to think of material which is sent out as infor- 
mation for the public. For instance, up until a few years 
ago we had a very difficult time in the fall with people 
burning leaves upon our bituminous roads. We found 
that the heat from the burning of the leaves destroyed the 
bitumen, so that the following spring we would have a 
repair job on our hands; so, just as the leaves were fall- 
ing, we sent out a story relative to the danger and dam- 
age of burning leaves near the highway, usually pointing 
out some specific accident that has happened due to the 
automobile driver being forced to drive through smoke, 
and also to specific repairs and the cost of the same to 
the state in general. Since this story has been going out 
the number of accidents which we have had and the num- 
ber of repair jobs which we have had to do has mate- 
rially decreased. ; 

News Releases Regarding Special Conditions.—Once 
each week a release is sent, usually for publication on 
Friday, showing the location of all construction work 
in the state, including the oiling, so that persons desiring 
to travel for pleasure may do so with a knowledge of 
where to expect construction and oiling during the week, 
and if they desire, can so plan their trip so as not to 
pass over any of the sections in question. 


Upon the first snow storm of the year a release is sent 
out relative to the snow storm, stating the number of 
plows which we have under operation, their various loca- 
tions, and the fact that the roads are clear and passable, 
or that they are not, as the case may be, showing that the 
public can expect us to be on the job during the winter 
for the removal of snow the same as usual. 


When a snow storm happens, one of our members, 
usually in the Maintenance Division, is detailed to collect 
the reports from the various sections of the state as to 
the depth of snow and the condition of the highways, 
also whether or not it is expected that the roads will be 
clear and suitable for traffic in the early morning. This 
information is immediately relayed to the newspapers and 
the Associated Press, so that when the public pick up 
their newspapers in the morning, they know whether or 
not it will be advisable for them to plan to use certain 
highways during the day. 

I could continue to cite other examples, but it seems 
unnecessary. I give you these few examples to show 
what I mean when I say I like to consider our publicity 
as information for the public. 

After you have built up favorable public opinion, the 
toughest job is yet to come, and that is to keep it there. 
and it is an endless job. 

After you have that, there is just one way in which 
you can keep it, and that is, you must be alert to keep a 
continuous improvement in every section of your depart- 
ment, as it takes years to develop favorable public opinion 
and only a few months of carelessness or neglect in any 
branch of your department to break it down. 

Acknowledgment—The foregoing is a paper presented 
at the recent convention of the Association of Highway 
Officials of the North Atlantic States. 
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The Constructors Interpretation of Bitu- 
minous Mat Specifications 


By E. B. Batt 


Superintendent of Construction, Hamilton and Gleason Company, Denver, Colorado 


PECIFICATIONS are important to the constructor 
SN because they exert a marked influence on the qual- 
ity and cost of construction work. Simplicity and 
directness within the limits of the results to be obtained 
are the hall marks of a good specification. Specifica- 
tions are not an inspired document, as some engineers 
who write them seem to imply by their method of en- 
forcement; but are rather a guide to secure the best 
possible construction consistent with economy and the 
materials available. Restrictive, complicated, or uncer- 
tain specifications will render the work of both the en- 
gineer and the constructor difficult and unsatisfactory. 
Other things being equal, the engineer should adopt 
the specification which will produce the highest type of 
improvement at the minimum cost. The constructor will 
then offer to perform the work at a minimum price when 
the specifications require no unusual outlay for additional 
equipment and no unfamiliar details or methods that 
are strange to both him and the engineer. This observa- 
tion is offered without malice or ill-feeling but rather 
in a spirit of sadness that such an ideal situation does not 
exist and with the earnest hope that specification writers 
may some day appreciate this point of view. 


An Illustration of Lack of Appreciation of Construc- 
tion Hazards.—As an illustration of the lack of appre- 
ciation on the part of the specification writer of the 
hazards of construction, let us take a case involving the 
construction of a penetration macadam surface in which 
ledge rock is to be sized for aggregate. The specifica- 
tion writer decides that he wants a bituminous mat 1% 
in. in thickness to be laid in three courses and specifies 
the following gradation of rock: 

No. 1, stone passing 1% in. and retained on 1 in. 
screen. 

No. 2, stone passing 34 in. and retained on % in. 
screen. 

No. 3, stone passing % in. and retained on 10-mesh 
screen. 

A typical screen analysis will disclose that this grading 
of stone will waste about 30 per cent of the original rock. 
The waste between the 1 in. and the 3% in. screens will 
amount to 20 per cent and that below the 10-mesh to 
10 per cent. The specification writer has now dismissed 
all thought of stone from his mind and the problem is 
one to be met and solved by the constructor under the 
supervision of the construction engineer. Let us further 
assume that the field engineer is an individual who reads 
the specifications closely, and thereafter takes great pleas- 
ure in making the constructor live up to the letter of 
them. He admits to himself that the specifications ap- 
pear to be pretty stiff and wonders which misguided 
constructor will bid on the job. When the prospective 
bidders arrive to look over the work, he derives satis- 
faction in pointing out the cliff that must be shot down 
and crushed because he realizes that few of the bidders 
will appreciate the hazards of the work. Remember that 
this type of construction will be new to most of the 
prospective bidders and it will never occur to them that 
30 per cent of the material they must blast from place, 
crush, and screen not only will be of no use to them but 


will actually become a liability and source of expense 
because it must be hauled away and wasted. 

It is almost certain that at least one innocent bidder 
will appear on each prospective job and it is just sure 
as day follows night that one of these babes-in-the-woods 
will emerge from the bidding room with a contract. Pic- 
ture for yourselves the sudden and rude awakening of 
the unfortunate constructor. Try to visualize the ex- 
asperated engineer, with teeth clenched and jaw set, 
shaking a copy of the specifications in the constructor’s 
face. There can only be one outcome and with an ap- 
propriate alteration in his lines to fit the circumstances, 
we will let Rudyard Kipling tell you about it: 

“And the end of the fight is a tombstone white 
With the name of the late deceased, 

And the epitaph drear, a bidder lies here 
Who didn’t understand the specifications.” 

There are constructors who believe they have discov- 
ered a method of doing work for less than cost and ob- 
taining a profit on it. Let me remind you, however, that 
the babe-in-the-woods type of bidder will be with us as 
long as engineers maintain sacrosanct the theory that the 
low bidder is always right. 

The legitimate constructor, the man who knows that 
his solvency, integrity, and reputation depend on making 
a profit on at least 51 per cent of the work he under- 
takes, hopes each time that he looks at a new piece of 
work he will not find awaiting him the types of engineer 
and brother constructor that I have just described. 


What an Engineer Should Do.—Now let us assume 
that the constructor’s dream may come true and that he 
finds a good field engineer. This engineer has also read 
his specifications and from them he gains an appreciation 
of the waste of material and the dead work involved. 
He looks over the source of supply and realizes that 
when the upstanding cliff has been shot down much ad- 
ditional blasting will be necessary in order to size the 
material for the crusher. He knows that an ordinary 
crusher will not be suitable but that a large primary 
crusher followed by a reduction crusher is the only com- 
bination that will satisfactorily size the stone. He real- 
izes that the number of screens is far greater than the 
average crushing job requires. He knows that many 
prospective bidders may be led by the rather simple 
specifications into thinking that only a crusher, an asphalt 
distributor, a few rollers, and some trucks are necessary 
for the job. The engineer is not misled by these speci- 
fications. He is a good man and he must be or he could 
not have secured this job. There are many things on 
which to pass judgment and since his word is final, he 
must have had a wide and varied experience. He is one 
step ahead of the constructor at every move. 

This man takes the prospective bidders over the work. 
He does not say a great deal but casually invites the 
bidders to note the seams in the rock and observes that 
there may be plenty of shooting to do after the rock is 
down. He suggests that the waste should be placed here 
or there. He listens a great deal and in a few minutes 
he knows whether he is talking to an experienced con- 
structor or to a babe-in-the-woods. To the old timer, 
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he says, “Sorry, but | can not let you put out more than 
five loads of pack coat during the day. You know we 
can’t have traffic delayed.” The old timer makes a 
mental note that this littke remark means double the 
expense for tack coat. When the constructor has fin- 
ished looking over the proposed work, he knows exactly 
what the job involves. 

To the babe-in-the-woods, the engineer says, “Ever 
do any of this kind of work?” The novice generally 
fails to confess the truth but occasionally an honest ad- 
mission is made that the work is entirely new. In either 
case, this mythical engineer informs the prospective 
bidder that he has neither the time, money nor inclination 
to conduct a school for novices who want to learn the 
construction business. He suggests to the prospective 
bidder that a man who has had experience on this kind 
of work be engaged to fill in the bid form, and also that 
the bidder increase his unit prices 50 per cent to pay 
for his education. There is no individual such as this 
engineer I have just described but how the constructors 
wish that there might be. 

Another Specification.—Let us return to this item of 
gradation and learn what the next specification writer 
believes should be done to grade the aggregates properly. 
He also decides that he wants a finished mat 1% in. 
thick and for some unknown reason, he evolves the fol- 
lowing gradation: 

No. 1, stone passing 1% in. and retained on 1-in. 
screen. 

No. 2, stone passing 34 in. and retained on '%-in. 
screen. 

No. 3, stone passing % in. and retained on 3-mesh 
screen. 

No. 4, stone passing 3-mesh and retained on 200-mesh 
screen. 

The writer would like to know the reason for this 
specification. He wishes to state that he is unable to 
say why this second specification is any better than the 
first. He reserves the right to say why, from the con- 
structor’s viewpoint, he believes that this last specifica- 
tion is worse, much worse, than the first one. 

The first specification calls for three sizes of stone. 
three applications of asphalt and three applications of 
stone. The second specification calls for four sizes of 
stone, four applications of asphalt, four applications of 
stone and an extra set of screens. Each of these speci- 
fications meet the approval of the U. S. Bureau of Public 
Roads. I should like to know which one of the two 
will produce the more satisfactory road surface. From 
the constructor’s viewpoint, the second specification has 
no reason for its existence other than to increase the 
cost of the work. 

May I ask whether it may have occurred to either of 
the specification writers that it might be profitable to 
crush all of the rock through 1% in. screen and then 
mix the crusher run material with some asphalt, either on 
the road or in a plant. Certainly this would have the 
merit of reducing the cost of the work. 

Effect of Changed Specifications on Engineer's Esti- 
mate and Constructor’s Bids—We have touched briefly 
on the problems created for the engineer and the con- 
structor as they relate to the bidding and construction 
of a new type. There remains another aspect that 
should be considered by those who are responsible for 

the introduction of types radically different from those 
generally in use in any given locality. I should like to 
know upon what grounds, premises, experience or data, 
engineers base their estimate of cost. Are they based 


on such factors as condition of work, labor cost, and 
facilities for obtaining material similar to those under 
which the constructor must work? 


Are they based on 
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what the engineer thinks he can do the work for? Are 
they based upon what the engineer actually did the work 
for? I wish to call to your attention the fact that these 
last two questions apply to two totally different results. 
| know from personal experience and observation that 
what an engineer thinks he can do a piece of work for 
and what he actually spends in doing it, often have so 
little relation to each other that resemblance is totally 
lacking. ‘This observation also applies to constructors, 
but the constructors actually pay the difference. 

Radical Changes of Type Amount to Confiscation of 
Equipment.—The construction fraternity has seldom 
been charged with delaying or hindering progress. Con- 
structors have been eager to adopt new methods and 
new and better road machinery. They have cooperated 
with the engineer in developing higher types of construc- 
tion even when this has meant scrapping equipment and 
additional expense necessary to train men for new oper- 
ations. With these statements in mind, can you censor 
the constructor if he questions why the relatively new 
and serviceable machine should be rendered obsolete 
simply because the engineer suddenly wishes to abandon 
an established and reasonably successful type for another 
that calls for radically different methods? The construc- 
tion equipment in any given region represents a handy 
and convenient tool for the execution of the engineer’s 
design. The engineer should find the use of this ma- 
chinery convenient and economical. He should consider 
any advantage he might gain by any method that will 
decrease the value and usefulness of this equipment. 

There remains another comment relative to bituminous 
mat specifications that is of vital concern to the con- 
structor. Specifications should never be written so that 
a single material or combination of materials, the pro- 
duction of which is so closely controlled as to amount to 
a monopoly, is specified to the exclusion of other prod- 
ucts equally serviceable and commonly available. 

Acknowledgment—The foregoing is a paper presented 
at the 1924 Highway Conference at the University of 
Colorado. 
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Illuminating Tests on German 
Automotive Highways 


In order to determine the best method of illuminating 
the new German automotive highway system now in 
process of construction, German highway authorities 
have installed 75 sodium vapor lamps of the latest design 
on a 1.5 kilometer stretch of the existing automobile 
highway leading from Berlin to Hamburg. 

These sodium vapor lamps are suspended 10 meters 
above the center of the highway; the distance between 
each lamp is 20 meters. Supports for the lamps are 
provided every 100 meters; between two pairs of pole 
supports, two wires are fastened over the center of the 
road, one to support the lamps, the other as the 200-volt 
current line. 

Each sodium lamp consumes 70 watts and provides as 
much light as a 200-watt incandescent lamp. Inasmuch 
as 50 lamps are provided for each kilometer, the total 
consumption of electric current amounts to 3.5 kilowatts 
per kilometer. 

The illuminating is done automatically, the system 
switching itself on and off, earlier or later in the day, 
depending upon the season. 

v 

TENURE OF OFFICE AS C1Ty MANAGER.—There are 77 
city managers who have held the same job for more than 
10 years. However, the average tenure of office as city 
manager is 5 years and 8 months, 
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Methods for Prevention of Road Failures 
Due to Frost 


By HERMAN H. MILLER AND 
The Dow Chemical Co., 


Road Stabilisation Engineers, 


T is the purpose of this report to describe two treat- 

] ments which have successfully eliminated frost fail- 
ures on areas of a road which previously had broken 
up badly each spring. 

A short discussion of the theory connected with frost 
disturbances will help to explain the results which were 
obtained. Full credit is given hereby to the men who 
have contributed a vast amount of study and research to 
an understanding of this subject. 

Failure of road surfaces due to subgrade conditions 
is the result of either vertical or lateral soil movement. 














Fig. 


1—Mixing Pea Gravel and Powdered Calcium Chloride 


In the northern states, a large proportion of this damage 
is the result of vertical movement due to frost action. 

It is a well established fact that frost heaving on the 
highways is caused by the formation of horizontal ice 
layers or lenses in the subgrade. This phenomenon occurs 
in certain soils and depends upon the rate of temperature 
change, the moisture content of the soil prior to freezing, 
the proximity of additional water, and the rate at which 
capillary flow occurs. In brief, water particles in soil 
pores of the larger capillary dimensions, such as those of 
sands, freeze at approximately normal freezing tempera- 
tures, whereas water particles contained in soil pores of 
the smaller capillary dimensions, such as those of clays 
and silts, resist freezing until a much lower temperature 
is reached. During the process of freezing, the water 
particles of freezable size draw to themselves from adja- 
cent fine capillaries the small particles of water which 
individually do not freeze at ordinary freezing tempera- 
tures. The result is the segregation of ice crystals to form 
layers of lice of appreciable thickness. 

It is true that other conditions may result in the for- 
mation of ice layers in the subgrade. Heaves may occur 
in medium to fairly coarse sands when the water table is 
abnormally high or where an underlying impervious clay 
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layer cuts off the downward movement of gravitational 
water. Another similar condition is sometimes brought 
about where water is fed under pressure from adjacent 
cuts or hillsides to moderately coarse soils.* 

In most cases, if slow thawing occurred from the bot- 
tom, as might be the case if a heavy blanket of snow 
covered the road, these ice layers would melt and the 
water could drain away. Such a condition would give the 
least amount of frost trouble. Ordinarily, however, the 
thawing occurs from the top, causing a super-saturated 
condition to exist, as this water is held up by frozen 
ground underneath. The voids left by the melting of ice 
layers allows traffic to break through gravel and some 
other types of road metal. This destroys the surface and 
immediately turns that particular area into a mixture of 
soil and water which is highly unstable. 

Various schemes have been tried to prevent frost 
heaving. Quite often an improvement is noticed when 
the drainage is improved in the side ditches along the 
road. In some cases a system of tile drains is placed in 
the subgrade. With the construction of expensive pave- 
ments, it is becoming common practice to remove soils 
that are known to result in faulty subgrades and to 
replace them with sand, or sometimes to merely build 
up the grade by making a sand fill over bad areas. Such 
measures are seldom applicable to roads which are already 
built. 

The Road Research Department of The Dow Chemical 
Co. conceived the idea of preventing frost failures by the 
use of calcium chloride. It was thought that if calcium 
chloride were introduced into the subgrade prior to the 
winter and spring freezing, the formation of the ice 
layers could be prevented. 

During the spring break-up of 1933, Highway M-20 











west of Midland, Mich., was carefully studied and some 
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Fig. 2—Spacing and Arrangement of Holes for Prevention of 


Frost in Subgrades 


of the frost failures were photographed. A record was 
made of the location of frost failures, as referenced to 
highway hub stakes. 

The subgrade on M-20 varies somewhat from place to 
place. For the most part it consists of a fine sand which 
is high in organic matter. In numerous places the gravel 


*The above theory is substantially the same as given in Public 
Roads, Vol. II, No. 6, August, 1930, by Professor Stephen Taber, 
and that printed in Proceedings of the Tenth Annual Meeting of 
The Highway Research Board, by V. R. Burton and A. C., 
Benkleman, 
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Fig. 3—General View 


surface rests directly on a mucky soil. Also the drainage 
along this road is very poor. 

Two methods for the prevention of frost failures were 
tried. In the first case, holes having a diameter of 1 ft. 
and a depth of 2 ft. were dug at 4 to 8 ft. centers all 
over the area of the road that was to be treated. These 
holes were then filled with a mixture of pea gravel and 
powdered calcium chloride. The holes were then capped 
off by tamping a 3-in. layer of regular road material into 
the top of the hole. 

The holes were dug with picks and shovels, using 
welfare labor. The Midland County Road Commission 
cooperated with the Dow Chemical Co. on this work. A 
truck and the labor was supplied by the county, and the 
materials were furnihsed by the company. 

A box of suitable size for mixing the materials was 
constructed. Some gravel stabilized with calcium chlo- 
ride and natural soil binder was provided for patching 
the holes, and this was loaded into the front of the truck. 
Sacks of powdered calcium chloride were piled just back 
of this gravel and provided a partition so that pea gravel 
could be loaded in the back of the truck. 

The usual procedure was first to dig a number of the 
holes on one side of the road. Disks made of water- 
proofed paper were placed in the bottom of the holes to 
prevent the solution of calcium chloride which would 
result in time from going too deep instead of spreading. 
Next, pea gravel was shoveled into the mixing box to a 
depth in 6 in. On top of this a 3-in. layer of powdered 
calcium chloride was placed. The whole thing was then 
mixed by two men with shovels as shown in Fig. 1. This 
mixture was placed in the holes to within 3 in. of the 
surface and was then compacted firmly with the shovel 
blade and a heavy hand tamp. Stabilized patching gravel 
was then used in the tops of the holes. Four and one- 
half tons of powdered calcium chloride were used in 422 
holes, or approximately 21 Ib. of calcium chloride were 
used in each hole. 

Results have proved that holes at 6-ft. centers are 





a. 


wy «: 
Pe! 


iS 1004 








of One Experimental Section, Showing Frost Action on Untreated Area in Foreground. Treated Area 
Begins at Stake 1,004 





effective in all cases tried. They were placed in such a 
way that there were four lines of holes laterally along the 
road, but each line was staggered with the ones adjacent 
to it. Fig. 2 shows this spacing. This reduced the diagonal 
distance between the holes. Using this system, 68 holes 
per 100 ft. of road are required. 

The cost per hole for this work using hand labor was 
approximately $0.50, including all materials and labor. 
As about $0.20 of this was labor, a saving could be real- 
ized on the larger jobs by the use of a power auger such 
as is used in digging telephone pole holes. Even with 
hand digging a considerable part of this expense could be 
eliminated by digging the holes before the ground is 
frozen, as about two-thirds of the time was spent break- 
ing through the frozen crust. 

One test section was located about seven miles west of 
Midland on M-20. During the spring of 1933 this stretch 
of road became so bad that it was planked for a distance 
of about 200 ft. to allow traffic to get through. From 
Station 1,004 extending west to Station 1,003, holes filled 
with calcium chloride and pea gravel were placed at 4-ft. 
centers. Nothing at all was done between Stations 1,003 
and 1,002, but starting at Station 1,002 to Station 1,001 
holes were placed at 6-ft. centers. During the spring of 
1934, the treated areas stood out smooth and firm, while 
the road on both ends of each treated section was deeply 
rutted and soft. Figures 3 and 4 show the contrast be- 
tween the treated and untreated areas. At no time did 
the treated areas become soft or muddy. They remained 
in the good condition shown in the illustrations, while the 
adjacent untreated sections were broken up by frost 
action. 

The other method of treating of areas subject of frost 
failure in the spring, consisted of pumping a solution of 
calcium chloride into the road. A truck was fitted up 
with two 500-gal. tanks and a pressure pump. Several 
well points with 18-in. screens were fitted with connec- 
tions which could be coupled to the pump. This work 
was carried on in December, at which time the top 18 in 
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of the road was frozen. It was necessary to form a hole 
for the well point, as the point itself was too weak to 
stand any appreciable amount of driving. A piece of steel 
was turned to the same size as the well point. By alter- 
nated use of a soil auger, a star drill, and driving on this 
forming rod, it was possible to sink a hole into which 
the well point could be driven. The couplings, being 
larger than the point, would fit snugly into the frozen 
gravel, forming a seal. From 100 to 200 gal. of 30 per 
cent calcium chloride solution were pumped into each 
hole. The holes were placed along the center line of the 
road at 30-ft. intervals. 

Figure 5 shows the equipment that was required for 
these operations. This method can be used under gravel 
only when the surface is frozen. It may prove to be of 
value under pavements, but in general the writers believe 
that the other method will be found more generally 
useful. 

The original theory was to treat the road to prevent 
the formation of ice layers in the subgrade. It is possible 
that the system which makes use of the holes filled with 
pea gravel and powdered calcium chloride serves an addi- 

















Fig. 5—Equipment Required for Pumping Calcium Chloride 
Solution into the Subgrade 





Fig. 4—View at End of Treated Area Shown in Fig. 3. 
Arca Appears in Background 











Untreated Area Begins at Stake 1,003. Second Treated 


tional function. With the porous gravel filling the holes 
and extending down approximately to the water table, 
there is a drainage outlet which could not freeze and 
which would serve to remove the water from the sub- 
grade immediately underneath the road metal. 

Remarkable results were obtained by use of these treat- 
ments. It was our practice to treat only certain portions 
of the area which had previously broken up. Places which 
had been unusually bad and were of considerable length 
were chosen. In no case did the treated section become 
soft or rutted. In numerous instances the road surface 
failed up to the line where treatment started, remained 
good over section treated, and failed at the end of the 
treatment. 

The authors wish to thank Messrs. E. E. Blomgren, 
Maintenance Engineer, and J. W. Kushing, Research 
Engineer of the Michigan State Highway Department, 
for their interest and cooperation in this work to date. 

This work is still in the experimental stage. To date 
there has been only the one general type of subgrade soil 
treated. The results obtained, however, were so outstand- 
ing that further work along this line should be under- 
taken by other organizations. It is believed that an exten- 
sion of these experiments will show lasting results, par- 
ticularly under stabilized wearing courses and in sub- 
grades containing silt and clay. In soils of this type, the 
effects of the treatment should be retained for several 
years, as there would be little or no passage of water 
through the subgrade to remove the non-freezing calcium 
chloride solution. 


JuTE AS A PAVING Masantat.—The towns of Oybin 
and Hain in Lausitz, Germany, have decided to construct 
an experimental road which would contain an elvstic 
layer of jute. This trial highway to be subjected to 
heavy automobile traffic. A layer of hot tar is first laid 
on the road surface, which is then covered with the jute 
material. An additional coat of tar is applied and the 
surface is finally covered with fine stones, which are 
rolled in. 
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Methods and Costs of Surfacing Streets 
With Bituminous Mats 


By Epwin S. BIcE 





ARLY in 1933, the city council of Longmont, Colo., 

began to consider methods of providing work that 
could be quite generally distributed among the un- 
employed of the city, and which would insure full return 
to the city for the money expended. Throughout that 
winter and to a certain extent the winter before, a tree 
cutting program had been used as a means of meeting 
the unemployment situation. Aside from taking out a 
few trees that really needed to come out, it was found 
that the city was spending quite a sum of money and 
had very little permanent improvement to show for it. 

The mat process of oil surfacing was adopted because 
it was felt that it would give the greatest street 1mprove- 
ment in proportion to the cost, and also afford a means 
of giving a widely distributed employment. It was ex- 
pected to use a residence district as a means of starting 
the ball rolling on district petitions, consequently influ- 
ential residents in this district were taken on the same 
tour of inspection previously taken by the city council. 
They returned unanimously in favor of the mat type ot 
surfacing. 

Method of Financing—\It was estimated that the cost 
of this surfacing including street preparation would be 
about 20 ct. per square yard. For a long time the city 
had maintained a policy of paying for one-third of the 
cost of street graveling. In order to encourage property 
owners to respond readily to the proposed petitions, it 
was decided that the city should pay about two-thirds 
the cost and to make a flat charge to the property own- 
ers of 8 ct. per square yard of street surface improved, 
exclusive of intersections. This scheme has actually 
meant that about 40 per cent of the cost of the improve- 
ment has been assessed aganst the abutting property. 

After the initial work had been seen by the people 
and they could appreciate what could be accomplished, 
favorable sentiment spread like wild fire and petitions 
have been accepted for 251,000 sq. yd. of surface treat- 
ment and of these 234,000 sq. yd. have been completed 
and grading has been done on most of the remainder. 

Equipment.—The city was fortunate in being able to 
purchase a good second hand one-man maintainer and 
a second hand distributor, each without power. It owned 
a tractor which when equipped with rubber tires was 
suitable for the maintainer. A 3-ton White truck was 
purchased for the distributor. Later a new dump truck, 
a new maintainer and a second hand tractor for the 
latter were purchased. The tractor and grader regularly 
assigned to street work were used for the grading. The 
city owns its own gravel crushing and screening plant 
but the tractor which was used for power had been as- 
signed to the first maintainer. A tractor for this and a 
small boiler for heating the oil were rented. ‘Trucks 
were hired by the hour as needed. Thus the equipment 
finally used in connection with this work consisted ot 
the following: 

l tractor and grader 

1 steam boiler 

1 insulated oil distributor 

2 one-man road maintainers equipped with balloon 
tires and processing blades 
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1 city truck and other trucks as needed 

Gravel crushing and screening plant and bin 

Hand tools and fresnos with teams as needed. 

The city’s gravel pit is in low ground and in order 
to get a supply of material for work during the wet 
spring months, work at the pit was started early and the 
crushed screened material was stock piled or to cut costs, 
the proper amount of crushed material was placed in the 
middle of the streets that did not require much grading 
or shaping. The intersections were left clear. These 
streets are 50 ft. from curb to curb and there was ade- 
quate roadway on each side for traffic. Wet weather 
necessitated leaving this material on the streets much 
longer than had been originally anticipated, and it raveled 
out in the street and packed under traffic until it was 
almost impossible to separate it from the original sub- 
vrade. 

Grading.—At the time the streets were originally grav- 
eled, little attention had been paid to bringing them to 
grade. Some grading was required in every black and 
street intersections were almost invariably from 6 in. 
to 12 in. too high. A large amount of material had to 
be removed, but fortunately the gravel surfacing was 
rarely penetrated. Where holes were cut through the 
old surfacing, good material from elsewhere on the street 
was used for resurfacing and this was allowed to pack 
thoroughly under traffic before oiling was commenced. 
Where filling of some depth was required, the material 
was dumped in quantities sufficient to provide a thickness 
of 3 in., and then bladed to shape and thoroughly wet 
with the street sprinkler before additional material was 
applied. The sprinkler was backed slowly over the fill 
to prevent it from picking up material.on its wheels. 
Most of this surfacing material was old gravel from 
other streets and it made an excellent fill. In two blocks 
where fills from 9 in. to 12 in. were made within two 
weeks prior to placing the oil, there are no indications 
of an imperfect subgrade. 

Where streets had to be cut, the surfacing was scari- 
fied with an Adams grader attachment rigged to an old 
grader frame. On light work one of the maintainers 
which had a light scarifier attachment was used. The 
excess surfacing was then bladed into windrows and 
shoveled into dump trucks. All gutters were hand 
graded to strings set pror to working the main part 
of the street. On most of the streets there were no 
curbs or curbs and gutters in place. 

Oiling.—Mat surtacing material was dumped in the 
middle of the street in quantities sufficient to make a 
depth of 1% in. over the whole street. This material 
was then divided with the blades and worked into wind- 
rows on each side of the street adjacent to the curb 
line. If the material was wet it was bladed until it and 
the subgrade were dry. The street was then swept with 
hand brooms, the fine sweepings being pushed against 
the stock piles, and heated oil was then applied at the 
rate of 0.9 gal. per square yard. Oil was heated to a 
temperature of about 175° F. By means of a revolution 
counter on the truck and a pressure gage on the oil 
pump, we were able to apply the oil almost exactly as 
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desired. Men followed the distributer and if necessary 
diked the hot oil to keep it in place on the grade. At 
all sidewalk crossings a path of gravel was made im- 
medately after the oil had been applied, consequently 
pedestrian traffic suffered little inconvenience. 

After the oil had been applied, the aggregate was 
bladed evenly over the street which was then opened to 
traffic and left for several days or until the oil had 
thoroughly penetrated the aggregate. Under normal 
conditions traffic seemed to help the process. In a few 
instances it was necessary to close the street after heavy 
rains because traffic cut the subgrade excessively. 

After sufficient penetration had been attained the 
blades were again put on the street and blading was con- 
tinued until the oil was thoroughly incorporated into the 
mixture. This usually required at least ten complete 
turnings. If moisture was present due to rain, the mix- 
ture was turned until it was dry. After having been 
bladed sufficiently, the mixture was spread evenly from 
curb to curb and the street was opened to traffic. Gutters 
were brought to grade by hand labor. 

As the surfacing hardened it was not unsually neces- 
sary to do any further spreading or shaping. In several 
weeks, the larger pieces of aggregate which had worked 
loose from the mat in compacting under traffic were 
swept up and removed. 

A stock pile of oiled material was mixed on one side 
of the outlying streets and used to finish the corners of 
intersections, alley and street approaches back to the 
sidewalk lines and to finish gutter grading. This mate- 
rial was usually mixed a little richer than the normal 
street mix to allow for the transfer of some oil to the 
subgrade. 

Material Used.—The aggregate was brought within 
the following specifications : 

Per Cent 


Passing 1 in. circular screen.......... 100 
a... mR ER ee 50 to 80 
Passing 10-mesh screen............... 35 to 70 
Passing 200-mesh sieve............... 5 to 10 


In the latter part of the year the gravel was crushed 
to pass a 34-in. circular screen. This produced a much 
smoother looking street, and greatly reduced the number 
of stones that would not set into the mat under traffic. 
lt also provided more fines which was helpful because 
it was always difficult to keep the fines close to the upper 
range of percentages. 

The oil was standard asphalt-road oil that was bought 
under a guarantee to meet the Denver specifications for 
1933. Samples were taken from time to time and an- 
alyzed to see that the oil met these specifications. The 
asphalt-content varied from 70 to 72 per cent. 

Labor and Costs—Machine men and foremen were 
retained through the job. At the crusher certain key men 
were also retained when it was in operation. Teamsters 
were not rotated because there was no particular demand 
for work from other teamsters. With these exceptions 
labor was rotated on a three-day work basis; that is, a 
man worked three days and laid off until his turn came 
again. In this way over 300 different men were employed. 
While it did not mean much to any one man, they all 
seemed grateful for this work and it did help to keep 
up the morale of the community. 

To date $39,417.72 has been spent on this project, or 
16.8 cents per square yard. The distribution follows: 


Oe TTT eee $ 4,146.40 
Payroll, including team and truck rental..... 15,730.97 
Be rrr. 1,187.50 
I err 5 caries ar oculs reas aaturetniacal patie iee eens 996.13 
i nn tnd GED u en ra tok oneal 7 056.77 
I ag Bel in opine a Wk ee enna 5,686.12 
Se Oh II co ien cacceveinachene nes 1,585.70 





Gravel royalty (to the city) ............cceeee 1,200.00 
Coe OE ee EO WIE i. 5 5 nck vevcesiccass 994.57 
PE SOE SON caine conesuwesenase sean 195.58 
TiS ku Winn diecnes cheb eakcemnxews 737.98 

WON Rcainens bends haa ek eee eaese kad $39,417.72 


No charge has been made for the use of grading equip- 
ment or crushing plant, but repairs and labor connected 
with the use of this equipment have been charged to 
this project. To offset this failure to pay rental, all 
equipment which has been purchased will revert to the 
street department for maintenance purposes when the 
oiling projects are finished. 

Conclusion—To date 96 blocks of oil mat surfacing 
have been put down. The people of Longmont are sat- 
isfied with the results which have been obtained. The 
character of the subgrade should insure a reasonable 
length of life for this surfacing and when repairs are 
necessary, they can be made with the equipment now on 
hand and at a nominal cost. 

On the first six blocks of the streets oiled last spring, 
insufficient oil was applied. These blocks were ripped 
up with the light scarifier, a small quantity of oil added 
and mixed, after which the mat was laid down again. 
In one case two blocks of 50-ft. street were reworked 
with the maintainer and scarifier attachment for a total 
of 8 hours. Although this involved turning in less than 
a 1,000-ft. run, the cost was not quite % ct. per square 
yard exclusive of the cost of the oil. 

The work has been under the general supervision of 
the writer. Messrs. W. W. Jones and C. E. Lee were 
immediately in charge of the grading and oiling respec- 
tively. To them credit is largely due for the success of 
this undertaking. 

Acknowledgment.—The foregoing is a paper presented 
at the 1934 Highway Conference at the University of 
Colorado. 
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Prequalification and Licensing of 
Contractors in Kentucky 


The State Highway Commission, Kentucky, on May 
22, 1934, approved rules and regulations relative to ap- 
plication and certificate of eligibility for contractors ; also 
methods to be used for prequalifying bidders. 

A committee has been appointed by the Commission 
to consider applications and make recommendations to 
the Commission at its next regular meeting on June 12, 
1934. The Act, which becomes effective at midnight, 
June 13, 1934, provides in brief, “for the licensing of 
road, highway and bridge contractors by the State High- 
way Commission; providing for an investigation and 
examination of such contractors ; providing for the adop- 
tion and enforcement of rules and regulations by the 
Commission governing persons, firms, associations and 
corporations, having contracts or bidding for contracts 
with the State Highway Commission, to construct, re- 
construct or maintain state roads, highways or bridges; 
empowering the Commission to grant certificates of 
eligibility to contractors and providing for the revocation 
of such certificates; providing for an appeal from the 
decision of the Commission to the Franklin County Cir- 
cuit Court, or any other court of competent jurisdiction ; 
providing for the naming of all subcontractors when 
contracts are sublet ; authorizing the Commission to make 
public the qualified contractors; persons, firms, associa- 
tions or corporations who are eligible and authorized to 
do business with the State Highway Commission; pro- 
viding nature of contracts to which this act shall apply 
and providing for the levying of a license tax to carry 
out the provisions of this act.” 








CEMENT-BOUND MACADAM CONSTRUCTION AT 
CAMP DIX, N. J. 
1%4-2%4in. Crushed Stone Was Obtained from an Abandoned 
War Time Sprinkling Filter Bed at Sewage Treatment Plant 
on the Reservation. Next View Shows Washing Plant for 
Stone from Old Filter Bed. The Pavement Width is 20 Ft., 
Constructed in Two 10 Ft. Lanes of 8-6-8 Section; 8 in. Steel 
Side Forms Were Used. Stone is Consolidated by Hand 
Tamping Before and After Grouting 
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Cement Bound Macadam 


Construction at 
Camp Dix, N. J. 


PAVING project now under way, involv- 
ing the laying of about 2 miles of cement-bound 
macadam at Camp Dix, N. J., an army post, in- 

volves some interesting construction features. 

It was found that stone in an old abandoned trickling 
filter would prove satisfactory, when washed, for cement- 
bound macadam. It graded between 1% and 2% in. 
Sand (0-8) was available at the camp. A home-made 
washing plant was installed to wash the stone from the 
filter bed. Where necessary, the stone was washed twice 
to insure a clean aggregate. 

Work was started on the project on Jan. 15 and is 
still under way, though there have been three complete 
changes in workmen. Started by CWA labor, regular 
army men took over the job when CWA was discon- 
tinued. Later, CCC men being conditioned at the camp 
were put on it, but once more the regular army per- 
sonnel carried on as these men were assigned to various 
parts of the country. 

One section of the road (approximately 1,000 ft.) 
is on a fill, of which 300 ft. has a depth of 14 ft. Hand 
tamping proved a satisfactory way to compact the sub- 
grade. An 8 by 10 in. template shod with steel was 
used to tamp the stone before grouting. Initial compac- 
tion was continued until the stone was even with the 
top of the side forms. 

Eight-inch steel forms were found more satisfactory 
than wooden 6 by 6 forms to get the desired 8-6-8 in. 
cross section. 

It was found that a 1:2 grout mixed with 7 gal. of 
water per bag of cement gave a grout fluidity of 22 sec., 
measured by the flow cone. Complete penetration was 
obtained with this grout, which was shown by frequently 
digging holes through the stone to the subgrade ahead 
of grouting operations. Sand was measured in wheel 
barrows. Allowance was made for bulking. 

A 13E Koehring crawler paver equipped with a 
perforated distributing chute was used for mixing the 
grout. Seven and one-half cubic feet of grout were 
obtained with a 3-bag batch. 

In building, the surface was tamped longitudinally 
as soon as a sufficient area was grouted to allow work- 
men to handle the screed. The tamping template was 
also used as a straight edge to correct surface irregu- 
larities as tamping proceeded. 

The first step in finishing was to belt the surface with 
a wide strip of burlap, which removed excess water. 
Then the surface was broomed, removing excess mortar. 
All edges were then tooled. 

Expansion joints of % in. premoulded bituminous 
joint filler were placed at 50 ft. intervals. These were 
protected by steel bulkheads % in. thick to which a 1 by 
1% in. angle was welded along the top edge, installed 
when the stone was placed. This bulkhead held the 
joint filler in correct position and kept it from being 
disturbed during construction. The bulkhead was re- 
moved during the finishing operation. 

Since much of this pavement was placed in the winter, 
protection from freezing was provided with hay. As 
temperatures increased the hay has been wet, for curing. 

Officers on the work have been well pleased with the 
paving. An excellent riding surface has been obtained. 
especially in view of the fact that three different crews. 
CWA, CCC, and regular army men, have been used 
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during the progress. After a severe winter, close in- 
spection of joints shows them to be in perfect condition. 

There are 20,000 sq. yd. of paving in this project, 
which is 20 ft. wide, except in front of camp head- 
quarters, where it is 40 and 60 ft. A considerable 
amount of sidewalks is also being placed. 

While the work was initiated by Captain R. D. Ingalls, 
who was assisted by Lieutenant C. E. Knowles, reserve 
officer on temporary assignment, since April 1, when 
Captain Ingalls was transferred, Major T. D. Simkins 
of the lst Engineers has continued the program, placing 
Captain R. Whitaker in direct charge of the work, to- 
gether with Lieutenant William Whipple, Jr. 


v 
Rebuilding Old Roads in France 


Very few new main roads are now built in France. 
The rebuilding of old roads, however, has become of 
great importance. According to an article by P. Le 
Gavrian, Inspector General of Bridges and Roads of 
France, in Roads and Road Construction (London), the 
old roads are being rebuilt under the following regu- 
lations : 

Grades: 5 per cent maximum in average country, 8 
and 10 per cent permissible in mountains. 

Horizontal curves: 1,000 ft. minimum radius except 
special cases in mountains where radius may be 100 ft. 
or less. Curves are banked with an incline of 8 per cent 
maximum allowed. 

Roadways allow 10 ft. for each lane of vehicles. On 
two lane roads carrying many high speed vehicles, the 
20 ft. is increased to 23% ft. On difficult mountain 
roads, the width is sometimes decreased to 16% ft. 
on tangents but widened on curves. 

Crown (ratio between the rise and total width of road- 
way). 1/70 to 1/80 for water-bound surfacing surface 
treated. 1/70 to 1/80 for tarmacadam or bituminous 
concrete 1/90 to 1/100 for cement-concrete and stone 
paving. 

Shoulders are wide enough to take an automobile and 
are 2 to 4 in. above the pavement. They are usually 
planted with trees at a minimum distance of 18 ft. from 
the centerline of a 20 ft. roadway. 

The great majority of the French roads are water- 
bound macadam covered with a surface coat of tar or 
bitumen. Formerly crude tar was used but 75 per cent 
of the tar now used is refined. Asphalt emulsions are 
gaining in use and bitumen is seldom laid hot. 

A new practice is to incorporate in the tar a fine 
dust filler, from 40 to 45 per cent. Coal dust has re- 
markable properties for this use. It makes a coating 
which dries very quickly while retaining a durable plas- 
ticity and holding the gravel cover coat. 

The use of cement concrete is growing. It is laid 
in two layers, a lower course 4 to 6% in. and a top 
course 21%4 to 3% in. The lower course proportions 
are 250 to 300 kg. cement—500 lit. sand—1,000 lit. 
stone. In the top course the cement is increased to 400- 
500 kg. the same aggregate as the lower course. Rein- 
forcing is used only when very poor subsoils are found. 

Penetration cement-macadam is also used. In this, 
8 to 10 kg. of cement per square meter is used on 3% 
to 4 in. of broken stone. 

Much research and experiment is being carried on to 
find means to make road surfaces non-skid. 
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CouNcIL-MANAGER PLAN.—There are now 425 cities 
in the United States that have adopted the Council-Man- 
ager plan of government. 
6 counties. 


The plan also is in force in 

















CEMENT-BOUND MACADAM CONSTRUCTION AT 
CAMP DIX, N. J. 
Grout Mixing Equipment in Operation Handles 3-Bag Batch 
of 1:2 Grout; Heating Equipment for Mixing Water Shown 


on Top of Mixer; Tamping Template in Foreground. The 

perforated Chute for Distributing the Grout is Shown in the 

Next Picture. A Finished Half of Pavement with Grading 

Equipment in Operation on Other Half. The Full Width 

Pavement is Shown in the Bottom View; Joint Sealing Equip- 
ment on Left 
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The Present Drought and The 
Bruckner Cycle 


By HALBERT P. GILLETTE 


analysis of European data that indicated the 

existence of a weather cycle of about 35 years. 
He thought that it varied considerably in length; but 
several meteorologists have pointed out that if there are 
even a few more long cycles they might so interfere 
with the Bruckner cycle as to give it an appearance of 
variable length. 

There is a rain cycle of 22.24 years, as shown by an 
analysis of sequoia tree-ring thickness for the last 3,100 
years. One of its rain peaks was in 1883, near the time 
of a Bruckner cycle peak, which at least partly accounts 
for the rainy years of the 80’s. The last peak of the 
22.24-year rain cycle was due in 1928, but a Bruckner 
rain valley (or minimum) is due in 1934. Hence, there 
was considerable opposition of effect of these two cycles 
in 1928. Several other important rain cycles unques- 
tionably exist, and until their exact lengths and ampli- 
tudes are known, accurate weather forecasting will be 
impossible. 

Dr. H. W. Clough, formerly of the Weather Bureau, 
has been a weather cycle researcher for more than 30 
years. He has written several papers in which evidence 
as to the Bruckner cycle has been given. In the Astro- 
physical Journal, 1905, he gave a table of European 
grain prices from the year 1290 onward, by which he 
showed the existence of a 36-year cycle. In the March 
(1934) issue of the Bulletin of the American Meteoro- 
logical Society, there is an abstract of a recent paper of 
his, in which he speaks of the Bruckner cycle as being 
one of the causes of recent droughts. He now gives 37 
vears as the length of that cycle, and says that one of 
its minima of rainfall and maxima of temperature was 
due in 1932. 

My analyses of tree-ring data and of clay-varve data 
make it certain that the length of the Bruckner cycle is 
exactly 36 years. I find also that the well-known 2-year 
cycle inverts its phase every 36 years, and that the 
inversions occur at the rain minima of the 36-year cycle. 
Periodic phase inversion is found in several other cycles, 
and perhaps explains why so many researchers have 
despaired of finding cycles that can be used successfully 
in forecasting weather. 

There is opposition of phase in winter and summer 
in the case of many, perhaps all, cycles. This tends to 
obliterate evidence of a cycle when annual data are used. 
Europe. This refers to winter weather. 

Using the sequoia tree-ring measurements made by 
Prof. Douglass, I have been able to show that a peak 
of the 36-year rain cycle occurred in the winter of 
1880-1881. Hence the present year is a year of mini- 
mum rainfall in the Bruckner cycle. This agrees fairly 
well with Bruckner’s own cycle of dry, hot years in 
Europe. 

Taking the middle year in each of the series of cold, 
wet years, as given by Bruckner, we have: 


A emaiys 40 years ago Bruckner published an 


Cold Wet 
1738 1745 
1773 1776 
1813 1815 
1843 1848 
1878 1878 


These years cover only 4 Bruckner cycles, which is an 
inadequate number for the determination either of the 
exact length of the cycle or the dates of its peaks. But 
by using sequoia tree-ring measurements, the effects of 
more than 80 Bruckner cycles are available. Similarly 
by using the De Geer and the Antevs’ measurements of 
annual thickness of silt (clay varves) deposited in 
ancient glacial lakes, scores of Bruckner cycles may be 
tested analytically. Such analyses establish conclusively 
the existence of a cycle of exactly 36 years. They also 
show that other cycles often obliterate the effect of the 
Bruckner cycle, but that it persists in reasserting itself. 

It is very surprising that our Weather Bureau has 
never published either the tree-ring measurements of 
Prof. Douglas or the clay-varve measurements of Prof. 
De Geer or of Dr. Antevs. Those measurements fur- 
nish the most reliable data by which to determine the 
existence of long cycles like the Bruckner cycle. Perhaps 
the explanation of this failure of our Weather Bureau 
to publish these data is to be found in the fact that 
for many years the head of the Weather Bureau had 
been among the greatest of skeptics as to the existence 
of weather cycles. It is to be hoped that his successor 
will be less skeptical. 

Unless there are weather cycles accurate long-range 
weather forecasting must always remain impossible of 
attainment. This consideration alone justifies the aban- 
donment of the spirit of chronic skepticism as to cycles 
that has pervaded our Weather Bureau ever since the 
death of Prof. Bigelow. Dr. Clough was a worthy suc- 
cessor to Prof. Bigelow, but several years ago he was 
asked to resign. The writer was told at the Bureau 
that Dr. Clough’s services had to be dispensed with as 
a measure of economy! 

Prof. Huntington has suggested that the cedars of 
Lebanon should throw a great deal of light upon weather 
cycles in the Mediterranean. They resemble the Cali- 
fornia sequoias in many ways, including their great age. 
Our Weather Bureau should employ Prof. Douglass to 
direct the measurement of the annual rings of a great 
many of those ancient cedars, as well as of other ancient 
trees all over the world. Tree-rings as weather re- 
corders have never been the objects of systematic investi- 
gation by any weather bureau. Why not? 

v 

New Automotive HicGHways IN GERMANY.—The 
General Inspector of the Germany Highway System has 
announced that 930 miles of the new German automo- 
tive highways will be under construction in the spring 
of this year; that is about one-fifth of the highways 
projected up to now. The value of the projects granted 
exceeds 60,000,000 Reichmarks. A total of 6,200 miles 
are contemplated, of which 4,350 miles have been defi- 
nitely planned. When the entire plan is realized, Ger- 
many will have 6,200 miles of national automotive high- 
ways and 125,000 miles of roads of less importance. 

v 

ENGINEERS PREDOMINATE AS City MANAGERS.—Of 
the men who have served as city managers in the past 
three years, 76 per cent hold degrees in engineering and 
nearly 50 per cent of them were taken directly. from 
positions of engineering employment. 
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Laboratory and Field Tests of Properties 
of Concrete 


HE results obtained during 1933 of a series of 

investigations into the properties of concrete used 

in the construction of a test section of the Bay- 
shore Highway near San Francisco are given in reports 
by T. E. Stanton, Materials Engineer, California Divi- 
sion of Highways, and Raymond E. Davis, Consulting 
Engineer, University of California. The primary pur- 
pose was to compare the effects of various cements upon 
the qualities of concrete pavements. Both laboratory and 
field tests indicated no marked difference in strength, 
durability or volume changes among the 12 different 
cements tested ; but there was a very pronounced curling 
action of all slabs due to drying of the top while the 
bottom remained moist. This curling action is shown to 
be more important than the volume changes of the slab 
as a whole. The results indicate that factors other than 
the cements may be varied to control the curling and 
volume changes. Supplementing the test results, the 
report makes a critical analysis of volume changes and 
stresses in slabs. The report was issued in October, 
1933. The following summary of it is taken from the 
April issue of Highway Research Abstracts : 

For each of the twelve cements (including standard, 
high-early strength and special) laboratory and field tests 
were made or are in progress, as follows: 

Laboratory Tests——Volume Changes, due to changes 
in moisture content of 3 by 3 by 40-in. concrete bars, 
under conditions of both wet and dry continued storage. 

Durability, or resistance to the action of weather, as 
determined by subjecting 6 by 12-in. concrete cylinders 
to alternate wetting and drying, and to alternate freez- 


ing and thawing, followed by tests of compressive 
strength. 
Field Tests—-Compressive Strength and _ Elastic 


Modulus of 6 by 12-in. concrete cylinders, cast and cured 


under field conditions. 


Interior and surface temperature of 24 by 24 by 10-in. 
concrete slabs, cast and cured under field conditions. 


Volume Changes at the upper surface and near the 
bottom of the slabs described in preceding paragraph. 

Among the data are chemical analyses, calculated com- 
pound compositions and particle size distribution of the 
various cements. The concretes for both laboratory and 
field tests had the same proportions and water-cement 
ratios as those in the highway test sections. The mix 
proportions for the various cements were varied to pro- 
duce concretes of equal consistency and yield. Water- 
cement ratios ranged from 0.438 to 0.525 by weight. 
The average cement-aggregate ratio was 1:6 by weight. 

The report draws the following conclusions: 

Laboratory Tests—The expansion of concretes im- 
mersed in water at 70° F. was very small for all cements, 
amounting to only about 1/32 in. per 100 ft. of length 
in one year. 

The expansion of concrete under water was not greatly 
different for the individual cements of varying compo- 
sition, although three cements of lowest tricalcium alumi- 
nate (C,A) content exhibited the least expansion. 

The expansion of concrete under water was slightly 
higher for high-early strength cements than for standard 
cements. 

The contraction of concrete stored in dry air (50 per 
cent relative humidity) at 70° F. for one year averaged 


approximately 1 in. per 100 ft. of length, or as much 
as would result from 120° F. drop in temperature. 

The contraction of concrete due to drying was greater 
for high-early strength cements than for standard ce- 
ments, but the differences diminished with age, being at 
the age of one year only 2 per cent greater for the high- 
early strength cements. 

The durability of concrete, as indicated by change in 
strength due to alterations in extreme temperature and 
moisture conditions, was of high degree for all cements. 
Especially important is the fact that the durability was 
practically the same for high-early strength cements as 
for standard cements. 

The strength of concrete containing high-early strength 
cements was greater at the age of six months than that 
of concrete containing standard cements, being about 20 
per cent higher for the high-early strength cements. Since 
the difference in average chemical composition was not 
great, the higher strength exhibited by the high-early 
strength cements must be attributed to their greater fine- 
ness. 

Field Tests—The maximum temperature of concrete 
after casting was influenced to a large extent by the tem- 
perature conditions during and soon after casting; the 
greatest maximum temperature developing in concrete 
cast near noon. 

The temperature rise (due to heat of hydration) for 
high-early strength cements was approximately 6° F. 
greater than for either standard or special cements. 

The maximum contraction of the slab as a whole due 
to temperature changes (including drop from hardening 
temperature to normal and including daily and seasonal 
variations) for the average of all cements was approxi- 
mately 5/16 in. per 100 ft. of length. For high-early 
strength cements, the contraction was greater than for 
standard cements, due to their higher temperatures of 
setting. 

The contraction of the slab as a whole due to causes 
other than temperature change (chiefly drying) was, up 
to the age of one year, somewhat greater than % in. 
per 100 ft. of length. The indications are that the con- 
traction at the end of the present dry season will not 
greatly exceed \% in. per 100 ft., or approximately 1/10 
of that which would occur in a slab subject to drying 
throughout. The contraction was not greatly different 
for the individual cements, and the high-early strength 
cements showed no greater contraction than the standard 
cements. 

The daily curling of slabs due to temperature change 
was sufficient to produce an alternate rise and fall of 
the ends of an unrestrained 20-ft. slab of 1/16 in. down- 
ward during the day and 1/16 in. upward during the 
night, or a total range of % in. 

The curling of slabs due to drying, up to the age of 
one year, was sufficient to cause the ends of an unre- 
strained 20-ft. slab to rise 5/16 in. The indications are 
that the curling occurring during each dry season is only 
partly compensated by the curling in opposite direction 
during the subsequent wet season; hence a residual or 
permanent curling gradually accumulates. 

Within the first year, the contraction of the slab as 
a whole, due to moisture change, was only 50 per cent 
of that due to temperature change; while the curling of 
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the slab due to moisture change was five times that due 
to temperature change. 

Surface cracks of varying width up to about 0.002 in. 
developed in all field tests slabs, due to nonlinear varia- 
tion of temperature and of moisture content from top 
to bottom. 

The surface cracks were largest and most numerous 
in the field test slabs for the cement which exhibited 
greatest contraction under the extreme drying conditions 
of the laboratory tests. Likewise, the surface cracks 
were smallest and least numerous for the cement which 
exhibited least contraction in the laboratory tests. 

Daily variations in temperature of field test slabs were 
greater for cements of darker color. Slabs differing only 
in natural color differed by as much as 8° F. in surface 
temperature when the sun was shining. 

Comparison of Field and Laboratory Test Results.— 
Expansions of the lower surface of the field test slabs 
were 2 to 3 times as great as the expansion of the labora- 
tory specimens stored under water at 70° F. This differ- 
ence may be attributed to the tension accompanying 
curling. 

At the age of six months (March, 1933), after the 
first rainy season, the surface contraction due to drying 
alone of field test slabs (relative humidity 72 per cent) 
was only about 1/10 of that of laboratory specimens 
(relative humidity 50 per cent). 

At the age of eleven months (August, 1933), the sur- 
face contraction of field test slabs was about 4% of that 
of laboratory specimens. This difference was due to 
restraint of the moist concrete in the center and bottom 
of the slabs, which restraint caused cracks to form in 
the top surface. Petween cracks, the contraction of the 
top surface was practically the same as that of the labo- 
ratory specimens. 

Laboratory measurements of contraction due to dry- 
ing satisfactorily indicated the relative tendency of vari- 
ous concretes to contract in the field. However, the 
actual amount of contraction in the field was influenced 
by the amount of surface cracking. 
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State Gasoline Tax Return Shows 
Slight Increase in 1933 


State gasoline taxes in the calendar year 1933 yielded 
a revenue of more than $519,000,000 as compared with 
$514,138,900 in 1932, according to reports collected 
from state authorities by the Bureau of Public Roads, 
U. S. Bureau of Agriculture. This figure does not in- 
clude tax returns from the Federal gasoline tax. 

Consumption of gasoline exceeded 14 billion gallons 
and was slightly less in 1933 than in the previous year. 
The weighted average tax rate was 3.65 cts. per gallon. 
There was a noticeable increase in the diversion of funds 
to other than highway purposes and also an increase in 
funds allocated to local roads. 

The total revenue was allocated as follows: To state 
highways, $277,517,371; to local roads, $111,109,158; 
to state and county roads, bond payments, $58,972,767 ; 
to city streets, $13,334,180; to costs of collection and 
administration, $2,727,801; and to other than highway 


purposes, $55,742,173 
Gasoline tax revenues by states were as follows: 
Percent- 
age of in- 
Tax crease or 
Total tax rate on decrease 
receipts Dec. 31, Net in con- 
(refunds 1933 gallons sumption 
State deducted) cents taxed from 1932 
Alabama .....$ 8,033,142 6 133,885,679 —1.86 
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Arizona .... 2,679,257 5 53,580,633 —7.63 
Arkansas ... 5,998,290 6 114,791,930 + 33.35 
California 35,217,162 3 1,173,905,406 —2.52 
Colorado ..... 5,324,996 4 133,124,908 —2.64 
Connecticut 4,857,024 2 240,581,476 +2.71 
Delaware 1,129,577 J 37,577,673 +3.41 
Florida .... 14,292,873 7 203,561,549 —1.79 
Georgia .... 12,634,513 6 210,575,216 +5.83 
Idaho ...... 2,283,166 5 45,647,396 +0.20 
Illinois .... 27,833,011 3 927,767,039 —3.20 
Indiana ..... 16,288,646 4 407,080,056 —273 
eae 9,372,343 R 312,411,442 +4.48 
Kansas .... 7,771,369 3 257,727 ,287 +4.20 
Kentucky 8,316,017 5 166,293,182 +1.36 
Louisiana .... 8,155,436 5 163,138,863 —1.73 
Maine ...... 4,126,640 4 102,009,277 —3.00 
Maryland .... 7,207,749 4 180,193,738 —3.90 
Massachusetts.. 16,377,352 3 545,911,726 —0.86 
Michigan 19,485,320 3 648,615,259 —4.76 
Minnesota .... 10,213,636 3 333,828,560 +0.14 
Mississippi.... 6,100,948 6 96,695,407 —0.04 
Missouri 9,081,135 2 454,056,751 +1.47 
Montana ..... 2,751,303 5 55,026,065 +2.27 
Nebraska 7,706,261 4 192,656,526 —1.32 
Nevada an 695,653 4 17,391,339 —4,33 
N. Hampshire 2,349,849 4 58,746,216 —10.95 
New Jersey... 16,470,647 3 546,579,541 —1.32 
New Mexico... 2,281,892 5 45,310,187 +3.34 
New York... 43,392,946 3 1,444,837 ,830 —2.71 
N. Carolina... 14,773,282 6 246,160,036 +6.23 
North Dakota. 1,924,830 3 64,131,714 +481 
OOO eccnwxe 33,939,981 4 838,020,083 —2.18 
Oklahoma .... 10,078,645 4 251,617,119 +4.18 
Oregon ..... 6,343,891 5 135,819,611 —3.03 
Pennsylvania.. 31,059,378 3 1,024,637,243 +1.48 
Rhode Island. 1,884,682 2 94,048,613 +1.45 
3. Carolina... 6,679,326 6 111,322,101 +7.30 
South Dakota. 3,346,015 4 78,382,211 +5.80 
Tennessee .... 12,979,882 7 185,426,887 +6.52 
Texas ...... 28,479,350 4 711,983,752 —5.23 
Lee 2,189,714 4 54,724,960 —0.79 
Vermont 1,766,152 4 44,153,789 +5.79 
Virginia 11,082,040 5 221,640,804 +2.52 
Washington... 10,863.214 5 217,264,282 —1.66 
W. Virginia... 4,927,728 4 122,991,600 —0.45 
Wisconsin .... 15,169,426 4 379,235,644 +1.48 
Wyoming ... 1,405,415 4 35,135,367 —090 
Dist. of Col... 2.082.346 y 104,117,297 +2.30 

Total ...... $519,403,450 3.65* 14,244,321,270 —0.18 





*Weighted average. 
v 
Road Construction Machinery 
Exhibition, Munich, 1934 


It has been arranged to hold a road construction ex- 
hibition, with international participation, on the occasion 
of the meeting in Munich, this year, of the Seventh 
International Road Congress. This will be in keeping 
with past practices of holding a show in connection with 
the congress. It has been agreed to have the exhibition 
last from Sept. 3 to 19. 

In view of the important part that will be played in 
the reconstruction of new Germany by road-building 
schemes, the exhibition will be furthered and supported 
in the most positive manner by authoritative quarters 
throughout Germany. It will likewise have the active 
hacking of the Bureau of the International Road Con- 
gress. Delegates from all countries will attend the 
congress so that the combined congress and exhibition 
will provide opportunity to meet the world’s leading road 
specialists and to get a knowledge of the latest develop- 
ments in the road building machine industry. 

The amount of exhibition space already booked uj 
by foreign and German building machine firms amounts 
to 80,000 sq. yd. of the total available area of 96,000 
sq. yd. The exhibition will be in charge of the Road 
Building Exhibition Association, Theresienhoehe 14 
Muenchen, Germany. 
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Lubrication of Pneumatic 
Construction Tools 


By JaMEs I. CLOWER 
Assistant Professor of Machine Design, Virginia Polytechnic Institute 


general severe because of the rough nature of 

the work and the exposure of the equipment to 
all kinds of weather. It is doubtful, however, if any 
class of construction machinery is subjected to as severe 
service as are pneumatic tools such as sinkers, clay dig- 
gers, backfill tampers, demolition tools, and paving break- 
ers. Not only are these tools subjected to the same 
rough service as construction machinery in general, but 
in addition they employ as an operating medium com- 
pressed air which generally contains dust and dirt, much 
of which is of extremely abrasive nature. Moreover, 
the ground is frequently wet and may contain water 
puddles into which these tools are sometimes if not fre- 
quently dropped. Hence, the period of useful service 
is short, at best, compared to most other classes of ma- 
chinery. 

The causes of rapid depreciation are not altogether 
beyond the control of the owners and operators of these 
tools. Neglect of lubrication, and incorrect lubrication 
practice, produce destructive conditions that are avoid- 
able. 

The necessity of using these tools in exposed sur- 
roundings should not influence the attitude of operators 
and owners with reference to operating care, especially 
lubrication. On the contrary, the important considera- 
tions of high first cost, need for maximum digging ef- 
ficiency, losses resulting from breakdowns and delays, 
and cost of repair and work, should emphasize the need 
of care and attention in securing efficient operation of 
these machines. 

Benefits from Correct Lubrication—Benefits to be 
derived from the practice of correct lubrication may be 
summarized as follows: 

Higher efficiency by increasing the footage drilled per 
shift, by decreasing the frictional resistance, which in- 
sures a more lively and hard-hitting piston. 

Increased life of tools by decreasing wear, thus mini- 
mizing renewals, which in turn reduces maintenance 
costs. 

Reduced air consumption by providing adequate oil 
seal between piston and cylinder. 

Fewer “dry machines” during operating periods and 
less rusting during idle periods. 

All of these factors, of course, combine to decrease 
eperating, maintenance, power, depreciation, and lubrica- 
tion costs. 

By correct lubrication is meant not only the use of the 
proper lubricant for the service, but also a proper and 
systematic method of application of the lubricant in the 
correct quantities at a uniform rate. 

In general lubricant is applied to these tools by one 
or a combination of two of three methods, as follows: 

(a) Hand oiling; (b) Pulsation oiler; (c) Air-line 
oiler. 

Hand Oiling—Perhaps the most common method of 
hand oiling these tools is to pour oil or semi-fluid grease 
into the air-hose connection at the tool. This is, obvi- 
ously, a very inefficient and wasteful method, because 
much more lubricant than is required is generally used, 
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much of which in many cases is spilled onto the ground. 
Due to the excess amount of lubricant usually poured 
into the hose connection, much of it is blown out the 
exhaust immediately the tool is started, without having 
rendered little if any lubrication. Moreover, operators 
frequently forget to oil until the tool slows down or 
stops, because of the high metallic friction. In such 
cases, the tool operates for a considerable time without 
adequate lubrication and as a result the moving parts 
wear rapidly and overheat, which may cause scoring and 
scuffing. 

An improved method of hand oiling is by means of 
the cup oiler, Fig. 1. This oiler, attached by means of 

















Fig. 1—Cup Oiler 


a tee fitting to the air-line close to the tool, affords a 
means of measuring the amount of oil introduced into 
the tool at any one time. And, since it has a funnel- 
shaped opening for pouring the oil in, less oil is likely 
to be spilled. In these respects it is an improvement 
over the practice of pouring oil into the hose connection. 
It does not, however, eliminate the operator from for- 
getting to oil at required intervals. 

Its operation is simple. By turning the handle up, 
the cavity in the tapered plug may be filled with oil; 
turning the handle down discharges the oil into the air- 
line, whence it is carried by the air in a “slug” or “slugs” 
to the interior of the tool. 

Pulsation Oilers——Pulsation oilers are of many de- 
signs and shapes. They all, however, operate in a man- 
ner similar to that of a heart. 

The air within a penumatic tool cylinder is subjected 
to rapid change of pressure, due to the reciprocating 
motion of the piston. Referring to Fig. 2, as the air 
pressure in the cylinders builds up, some air flows up- 
ward and opens the ball valve and escapes to the space 
above the oil. While the ball valve is open, a minute 
quantity of oil flows out of the reservoir into the cylinder 
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and is distributed by the air and piston over all rubbing 
surfaces with which contact is made. When the exhaust 
port opens, the air pressure in the cylinder drops and 
the ball valve closes, shutting off the oil feed to the cylin- 
der. Thus in this type of oiler a minute oil feed is pro- 
vided each power stroke of the piston. 

Some pulsation oilers are so designed that an added 
quantity of oil is fed each time the throttle valve is 
closed, insuring ample lubrication when the tool is again 
put into operation. 
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Fig. 2—Pulsation Oiler Mounted in Handle of Sinker 
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Pulsation oilers operate very satisfactory provided all 
air and oil ducts leading to and from the oil chamber 
are kept open and not permitted to become clogged with 
dirt. 

Regardless of the type of tool and design, these oilers 
should be filled at least twice during each shift of eight 
hours. In some cases, where a tool is operating most of 
the shift, three or four fillings may be required. 

Air-Line Oilers—The air-line oiler, or line oiler, as 
it is frequently called, is a very efficient oil-applying 
device for pneumatic tools. It circumvents the objection 
to refilling the pulsation oiler during periods of opera- 
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lig. 3—Diagrammatic Section of Oiling System of Chicago 

Pneumatic Tool Co.’s CP-6 Drifter Drill 

When air is admitted to rear of piston, pressure is applied on 
oil in chamber “B” through ports “E” and “D.” When piston 
moves forward and uncovers exhaust ports, the pressure in “B” 
is released, allowing oil to pulsate to the rear and lubricating 
the ratchet mechanism. When the oil in “B” is below level of 
“EK” oil is pulsated only through port “D,” port “E” serving as 
a medium for releasing the pressure more quickly and conserves 
the oil 

While the machine is operating, there is constant pressure on 
oil in chamber “A” from the throttle valve through port “K,” 
which first forces and then carries oil through port “R” to the 
outside surface of the rotation train, 


tion, as its capacity is generally sufficient to permit filling 
at the start of the day’s work. It is wholly automatic 
in other respects, and since most designs are practically 
fool-proof, it requires no attention, save a thorough 
cleaning occasionally. 

Several line oilers operate on the principle of that of 
the common spray gun. One design, however, makes 
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use of the capillary properties of felt wicking for car- 
rying the oil from the chamber into the air line. This 
oiler is shown in Fig. 4. The rate of oil feed is regu- 
lated by providing bushings having different size orifices. 

All line oilers are so designed that they operate re- 
gardless of the direction in which the air flows through 
them. Some, however, have not been entirely satisfac- 
tory when placed in a vertical or inclined position. 

For most effective lubrication, line oilers should be 
placed approximately 12 ft. from the tool. Some opera- 
tors object, however, to placing them so close because of 
the increased difficulty in dragging the hose when moving 
the tool. But if they are placed too far from the tool, 
the oil will not be thoroughly mixed with the air and in 
consequence it will be carried by the air to the tool in 
slugs. Furthermore, an increase in the rate of oil feed 
is required in order to obtain distribution throughout the 
tool, which, of course, means oil wasted. Also, experi- 
ence has demonstrated that each machine should be pro- 
vided with an individual oiler. 

Service Factors and Oil Requirements—Several fac- 
tors must be considered when selecting a lubricant for 
pneumatic tools. The lubricant selected must be of such 
a character as to resist the detrimental factors to the 
greatest extent. Oil films must be established and main- 
tained over a wearing onrtates in spite of the destruc- 
tive factors. 

In addition to the method of application, which has 
been discussed, the following six factors are of major 
importance, as they demand that certain characteristics 
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Fig. 4—Air Line Oiler of Cleveland Rock Drill Co. 


be possessed by the lubricant if it is to render efficient 
and reliable service: 

(a) Water; (b) Temperature; (c) Air Impurities; 
(d) Air Pressure; (e) Forces; (f) Drill Speed. 

Water.—Water may be present in these tools in liquid 
or vapor form, or both. Air always contains some mois- 
ture. The term “dry air” is relative; it simply means 
that the given air is drier than some other air used as 
a standard of comparison. Moisture is “squeezed” from 
air when compressed at constant temperature, because of 
the reduction in volume. The action is similar to squeez- 
ing a water-soaked sponge. Temperature, however, has 
an opposite effect on the ability of air to retain moisture. 
Roughly, each 20° F. rise in temperature doubles the 
moisture carrying capacity of air. The result is that 
in compressing air, the temperature rise due to compres- 
sion increases the moisture carrying ability of the air at 
a greater rate than the decrease in volume reduces it. 
As a result of this temperature-pressure effect, com- 
pressed air leaves a compressor carrying all the moisture 
it contained as free air. In fact, it would absorb more 
moisture if it were brought in contact with water. 

But, if the air is conducted through long pipe lines 
or is stored in receivers, it cools and in consequence 
much of the moisture condenses. However, if provi- 
sions are not made for its removal, much of this con- 
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densate is carried along by the air as free water and 
enters the pneumatic tools. 

Where a wet type of tool is employed, additional water 
may originate from the water supply used for removing 
the cuttings from the drill hole. The quantity of water 
originating from this source depends largely on the me- 
chanical condition of the tool and the care exercised by 
the operator. If the water-tube connection at the back- 
head of the tool is kept well packed; if the water tube 
extends into the drill-steel shank 1 in. or more; and if 
the operator is careful to regulate the water supply to 
form a thin paste of the cuttings little if any water will 
get into the tool from this source. 

Water in pneumatic tools produces a scrubbing action 
on the oil films which is augmented by the motion of 
the piston and other moving parts. Unless the lubricant 
is correctly compounded and of the proper viscosity or 
body, the oil films will be washed off of the metal sur- 
faces and metal-to-metal contact will occur, resulting 
in increased friction, wear and overheating. 

Temperature.—Quarrying and road and street con- 
struction are done in all sections of the world, from 
the tropics to the frigid north. In consequence, these 
tools are required to operate in temperatures above 100° 
F. as well as temperatures many degrees below zero. 
Naturally, under these varied conditions, the operating 
temperatures of these tools vary over a wide range. 

Moreover, the expansion and compression of the air 
within the cylinder has an effect on the operating tem- 
perature of pneumatic tools. At the exhaust port it is 
not uncommon for ice and frost to form. And, when a 
tool is permitted to “over-stroke’’ flames may shoot from 
the exhaust, due to excessive compression pressure. 

Obviously, the lubricant must be such that it will flow 
freely at low temperature and spread uniformly over 
all contact surfaces, and, under high temperatures, it 
must possess the requisite body to form tough, tenacious 
oil films that will prevent metal-to-metal contact of the 
rubbing surfaces. 

Air Impurities—In many cases it is difficult to pre- 
vent dust, dirt and other impurities from getting into 
the intake air of the compressor. In addition to these 
impurities, others such as scale, rust, dirt, etc., are 
found in the air transmission lines. 

To a certain extent many of these solid impurities are 
carried by the air into the tools, thus contaminating the 
lubricant and adversely affecting the formation of oil 
films, thereby causing increased friction, wear and over- 
heating. 

Many impurities contained in the intake air may be 
eliminated by locating the intake of the compressor in 
clean, cool surroundings and providing it with an efficient 
air filter. Thorough cleaning of the air before it is 
admitted to the compressor will pay large dividends on 
the cost of the best and most efficient filter that can be 
bought for this purpose. 

Considerable benefit will be derived if the air-pipe 
lines are “blown” each shift before attaching the tools. 
(his practice cleans the lines of any impurities that may 
have collected during the idle period. 

Air Pressure.—Line pressures are not in general above 
100 Ib./sq. in., which cannot be considered high. How- 
ever, line pressure is not a criterion as to the maximum 
pressure that may exist in a drill cylinder, as most drills 
are so designed that the piston is air-cushioned at the 
ends of the strokes. This air-cushioning the piston 
increases the pressure well above that of the line. 

It is common practice to grind off the small end of 
the piston when it has become uneven. Likewise, the 
drill-steel shank is frequently ground. This practice 
causes piston to “over-stroke” resulting in excessive 
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compression pressure accompanied by a corresponding 
temperature increase. 

Obviously, the most effective lubricant is one that will 
adhere to the metal rubbing surfaces under high pres- 
sure and temperature conditions and form films of the 
requisite strength. 

Forces.—The rifle-bar, the chuck parts, the rotating 
mechanism and other parts are not only subjected to 
extreme pressures but are also subjected to high sliding 
velocity, which produces rapid wear unless they are pro- 
tected by complete oil films. 

Often the stratification of the rock causes misalign- 
ment of the drill steel and chuck parts. This misalign- 
ment throws excessive loads onto the chuck and its 
bushings. The movement of these parts is so slow that 
the lubricant is not carried into the small clearances 
unless it possesses the ability to creep into small spaces. 
A light bodied oil will creep, but it does not possess the 
necessary body to withstand the heavy pressures usually 
existing between chuck parts. It is, therefore, important 
that the lubricant employed be of sufficient body to 
withstand the heavy pressures and at the same time be 
capable of creeping into the close clearances. 

Drill Speeds—While the number of blows struck per 
minute by a pneumatic tool varies with the size, make 
and design, yet the average rubbing speed of the piston 
is approximately 1000 ft. per minute in nearly all cases. 
The maximum speed, however, is usually 2,000 or 3,000 
ft. per minute. Since the force of the blow struck is 
proportional to the square of the striking velocity, it is 
most important that the piston be moving at a high rate 
of speed upon striking the drill steel. A slowly moving 
piston not only strikes fewer blows in a given time unit, 
but less effective blows. 

Only an oil of the correct body at the operating tem- 
perature, capable of maintaining complete oil films over 
all rubbing surfaces will insure a lively piston and valve 
action so necessary to secure maximum footage. 

Recommended Lubricants—From the foregoing dis- 
cussion it may be thought that it would be necessary to 
use several different lubricants of widely varying char- 
acteristics in order to meet the exacting requirements of 
pneumatic tool lubrication. Such, however, is not the 
case, as many years of actual experience has demon- 
strated that pneumatic tools operating under all condi- 
tions can be effectively lubricated by not more than three 
lubricants of the following specifications : 
RECOMMENDED LUBRICANTS FOR ALL SIZES AND 

TYPES OF PNEUMATIC TOOLS 
Compound- 


Lubricant Viscosity, Saybolt Pour Flash Fire Sp.Gr. ing* 
104°F 140°F 210°F °F ° _ % 

2. By |e 960 350 90 10 360 400 940 17 

| fie aareee 500 190 60 10 350 385 .930 16 


Grease “C”—A high-quality, water resistant lime soap grease 
of soft consistency (No. 2). It should be neutral, that is con- 
tain no excess free fatty acid or alkali. 

*Compounding has reference to the percentage of animal or 
vegetable oil added to mineral oil. By compounding a mineral 
oil its surface tension is reduced and as a result, the com- 
pounded cil adheres more strongly to metal surfaces in the 
presence of water. Blown rape seed oil is admirably suited for 
pneumatic tool oils. 

Oil “A” is recommended for heavy mounted machines 
(drifters) operating under severe conditions. 

Oil “B” is recommended for all light hand-held tools, 
such as paving breakers, backfill tampers, sinkers, etc., 
and light mounted tools operating under all conditions. 

Grease “C”’: Some tools have a pulsation oiler located 
in the front head for supplying lubricant to the chuck 
parts. These tools in general require a grease. A grease 
conforming to the above specifications will in general 
meet in full the lubrication requirements of these ma- 
chines. 
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OTOR vehicle accident analyses will show the 
M driver to be responsible for approximately 85 

per cent of the accidents and vehicle defects are 
recorded as being a more or less minor factor in the 
accident problem. 

What part, therefore, does the highway play in the 
motor accident picture? Do improved highway facilities 
bring about an elimination of, or curtailment of, such 
accidents ? 

It has been stated by some that the present day im- 
proved highways are the more hazardous roads to travel. 
This may be true from the standpoint of record but it is 
also true that if the volume of traffic traveling at present- 
day speeds were forced to use the roads of our grand- 
fathers’ day, assuming such were possible, the accident 
record would far exceed that of today. 

Highway facilities are made up of many component 
parts, some of which may not be essential in the use of 
the highway but the lack of their use, or improper appli- 
cation, creates hazards upon the road which are not con- 
ducive to safety. 

Inherently Safe Roadway Facilities Should Be In- 
stalled —In order to cope with the weaknesses of mind 
and body of highway users and to bring about safety 
upon the highways, roadway facilities which are inher- 
ently safe should be designed and installed. It is not 
enough to provide wide, smooth roads having slight 
grades and easy curves. It is essential that these and 
other facilities be so designed and installed that it will 
be difficult for highway users to perform improper 
practices. 

Two general methods have been developed for instal- 
ling highway facilities in order to solve the problems 
created by the increase in volume and speed of traffic. 
One method regulates traffic by applied control such as 
signs, signals and markings, while the other concerns 
inherent or physical control, thereby decreasing the neces- 
sity for artificial measures. 

Each of these two general methods are important and 
may be used alone or in combination. However, it is 
fundamental that, when used, definite functional engi- 
neering principles be used in order to bring about the 
desired results. 

Let us consider each of these methods and compare, 
as far as possible, the usefulness of such facilities and 
their effect on motor vehicle accident experience. 

Inherent or physical control of traffic upon the high- 
ways is made possible by incorporating—in design or 
otherwise—areas or roadway from which vehicular traffic 
is excluded. Such areas serve to segregate vehicular 
or pedestrian traffic or to control conflicting streams of 
traffic at street intersections or other points of congestion. 

Grade Separations.—The separation of highway grades 
gives the intersection almost the same capacity as that 
of the roadways which intersect at such points. The 
fundamental principle of grade separations, of course, 
is to eliminate conflicting flows of traffic and thereby ex- 
pedite vehicular flow. Grade separations, properly de- 
signed and applied, should, therefore, automatically re- 
duce accidents. 


Unfortunately for the purpose of comparison, the 
grade separations which have been constructed in New 
Jersey were included as an initial part of the highway 
and, therefore, accident experience before and after such 
construction has not been possible. However, studies 
made of grade separations of various types indicate that 
accidents still occur at such points. 

For example, at the first cloverleaf constructed in 
New Jersey, there were reported 11 accidents during 
the year 1932; of these 11 accidents, 1 concerned a right- 
angle collision involving a vehicle which had entered the 
highway from one of the exit roads and attempted to 
improperly cross the highway; 9 of the accidents con- 
cerned vehicles going in the same direction and the other 
accident concerned a pedestrian. 

The collision diagram indicates that all of these acci- 
dents. were at points where the entrance or exit ramps 
intersect with the main highways. This fact indicates 
that most of these accidents may have been due to con- 
fusion on the part of drivers who desired to change their 
course when entering the cloverleaf. A proper corrective 
for the avoidance of such accidents would seem to be the 
erection of properly designed directional and informative 
signs placed sufficiently in advance so that they may un- 
mistakably inform the driver of his proper course. 

Accident records at other grade separations recently 
constructed, whether they be cloverleafs or modified 
cloverleafs, indicates a like experience and the need for 
adequate guidance through these more or less unfamiliar 
crossings. 

Islands.—Islands are classified, both functionally and 
physically, first, by safety zones which include loading 
islands and pedestrian islands and,- second, by traffic 
islands which include divisional, channelizing and rotary 
islands. 

Islands of either type are not adapted to detailed stand- 
ards of design but should be designed and applied in a 
manner to meet certain basic requirements, such as acci- 
dent frequency, density of vehicular or pedestrian flow, 
speed of vehicular traffic, requirements for physical reg- 
ulation, width of roadway, complexity of intersection, etc. 

It is fundamental, however, that islands, because of 
their location within roadway areas, be so placed and 
designed that they will unmistakably inform the driver 
of his proper course. Also, islands which are not re- 
moved after dark should be provided with adequate 
illumination and warning signals in order that motorists 
not familiar with their locations may be sufficiently ad- 
vised, in advance, of the presence of the obstruction. The 
importance of proper and adequate illumination of islands 
may be seen when it is stated that a survey of the acci- 
dent experience at loading islands, made for a period of 
one year along a major county roadway in the state, 
showed 75 per cent of collisions with such islands occur- 
ring during hours of darkness. Vehicular traffic during 
such hours represented a small proportion of the 24-hour 
traffic and there was no apparent reason for collisions 
with the islands except the lack of sufficient advanced 
warning and discernment. 

It is, therefore, recommended that all islands which 
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constitute a hazard, and where adequate street illumina- 
tion does not exist, be illuminated not only by the in- 
stallation of a flood light but also by two flashing yellow 
signals placed on the island or abutment at the end ap- 
proached by traffic and mounted approximately 4 ft. and 
12 ft., respectively, above the pavement. 

Loading islands are of course warranted where ve- 
hicular and pedestrian traffic is sufficiently heavy to 
require physical separation, such as at street car and bus 
loading points on heavily trafficked roadways. As this 
condition does not frequently exist along rural state 
highways, details of loading islands are not discussed 
herein. 

Traffic islands, however, do have important funda- 
mental uses along rural state highways and because of 
the volume, speed, and complexity of intersections which 
may be concerned, it is highly important that such islands 
be designed, located and illuminated, properly, in order 
to avoid roadway hazards. 

Divisional Islands.—Divisional islands (sometimes 
termed raised medial strips or parkways, segregating 
opposing flows of vehicular traffic) are becoming more 
prevalent in present-day highway construction. 

Such divisional islands—or divided roadways—create 
a facility which, if properly designed and applied, elimi- 
nate some of the improper driving practices causing ac- 
cidents, as well as providing other factors of safety such 
as intercepting the rays of headlights or opposing ve- 
hicles by the planting of shrubs along the central strip 
and by offering a place or refuge for pedestrians crossing 
wide highways from curb to curb. 

Divisional islands have been constructed of varying 
widths, ranging from 2 ft. to 10 ft, or more. It is 
recommended, however, that whatever roadway widths 
will permit, divisional islands be not less than 10 ft. 
wide. Medial strips or islands of such widths offer a 
greater place of safety to pedestrians. They permit the 
planting of shrubs along the medial line of the island. 
They make it possible for vehicles turning left at street 
intersections to await an opportunity to safely cross 
streams of traffic in opposite directions in an area unused 
by straight through traffic. This eliminates the hazard 
created by interrupting the flow of through vehicles. 

To determine the approximate number of accidents 
which might have been prevented along a portion of 
Route No. 25, in New Jersey, had a divisional island 
heen in existence, a survey was made of accident experi- 
ence for the year 1932 for approximately a 10-mile por- 
tion of this highway. This survey segregated accidents 
into classifications by types and determined that 35 per 
cent of the total accidents might have been prevented 
had a proper divisional island been constructed. 

Divisional islands are sometimes used to segregate 
through from local traffic. Such a construction has been 
installed on a portion of Route No. 25, through the city 
of Elizabeth. A review of accident experience along this 
roadway in Elizabeth indicates that 21 accidents involved 
either collision with the islands or collisions with other 
vehicles because of the existence of these islands. Prac- 
tically all of the accidents involving collisions between 
vehicles, chargeable either directly or indirectly to the 
existence of this type of divisional island, were the re- 
sult of a vehicle attempting to make a right turn from 
the inner portion of the highway, colliding with a vehicle 
going in the same direction but traveling straight through 
along the so-called local or outer portion. This is a prac- 
tice which, to some extent, is encouraged by the existence 
of such a divisional island as, at times, when the inner 
portion of the highway is congested, some motorists take 
advantage of the more or less unused outer portion de- 
signed for local traffic for the purpose of by-passing the 
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congestion. It is, therefore, recommended that when- 
ever divisional islands are used to segregate local and 
through traffic, the island be of the parkway type, wide 
enough to offer protection to motorists when leaving the 
inner portion of the highway. 

Rotary Islands——The rotary type of traffic island, or 
circle, may be used where two or more highways carry- 
ing heavy traffic intersect and where it is desirable to 
raise the capacity of the intersection as nearly as possible 
to the combined capacities of the highways without grade 
separation. It is important that rotary islands be de- 
signed with regard to the particular conditions existing 
and where the roadway widths and topography and align- 
ment of the highway permit proper advanced discern- 
ment of such islands. The central island should be large 
enough for vehicular traffic to travel around it at safe 
rates of speed and also large enough to afford adequate 
distance for interweaving between any two entering 
roadways. 

Accident experience at some of the circles constructed 
along New Jersey’s highways indicates that greater at- 
tention should be paid to the design of the island. Its 
location should be such that adequate advance warning is 
provided in order that motorists traveling at high speed 
may have a sufficient opportunity to slacken their speed 
before reaching the island to insure their safe passage 
around the circle. 

Accident experience during the course of a year at an 
island on Route No. 26, in Windsor Township, com- 
monly known as the Penns Neck circle, showed a total 
of 17 accidents, only 2 of which involved collisions be- 
tween two vehicles. All of the remaining 15 accidents 
concerned vehicles colliding with or running over the 
segregating or channelizing islands placed in the throats 
of the entering roadways, into or over the central island 
or into or off the property adjacent to the circular road- 
way. 

It is true that too great a speed at the time of entering 
the circle was the cause of most of these accidents. How- 
ever, it is also true that if the topography of the roadway 
had been such that motorists approaching the island had 
had sufficient advance warning of its presence, such acci- 
dents would have been less likely to occur. The island 
in question is located on the crest of an upgrade in either 
direction of the major highway. Therefore, motorists 
approaching on the highway are not given sufficient warn- 
ing of its presence. At such a location where proper 
advance vision cannot be had, such an obstruction as a 
rotary island should not be constructed. At this par- 
ticular crossing, regulatory devices such as traffic control 
signals of the proper design and type would have ade- 
quately regulated and controlled conflicting flows of 
traffic in an equally expeditious and safe manner. They 
would also have eliminated the occurrence of accidents 
quoted above which were undoubtedly either directly or 
indirectly caused by the presence of the island. 

Rotary islands in other locations of the state have had 
somewhat similar experience. 

Channelizing Islands—Channelizing islands are appli- 
cable at large and complicated intersections. At such 
points they reduce the tendency on the part of drivers 
to wander, without good judgment, where there is a 
broad expanse of pavement. Thus, they reduce possible 
points of collision or confliction to a minimum. Chan- 
nelizing islands, however, like rotary islands, must be 
designed and located in a manner to eliminate obstruc- 
tion hazards and to unmistakably inform the driver of 
his proper course. When it is desirable to divert the 
course of drivers at street intersections by the use of 
channelizing islands, it is important that such islands be 
located in a position so that the end of such channelizing 
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islands approached by motorists will meet with the normal 
medial line or central strip dividing opposing flows of 
traffic. 

Applied Control_—Applied control of traffic, as pre- 
viously stated, concerns the regulation of traffic by such 
artificial means as signs, signals and markings and sup- 
plementing such control, where necessary, by traffic ordi- 
nances and laws and enforcement activities by traffic and 
police officers. 

When considering the erection or adoption of artificial 
means of controlling traffic, it is important to keep in 
mind that a moderate volume of traffic can move more 
safely and with less delay through the average highway 
intersection, or through other points of congestion, if 
there is no artificial traffic control. Larger volumes of 
traffic, or special conditions, however, may make it ad- 
visable to install a control device of some character to 
serve as a warning or mandatory order. When such 
devices are installed, it is important that the correct 
amount of control be adopted to adequately meet the con- 
ditions. Too much control is oftentimes worse than too 
little. 

Traffic control requirements by artificial means should 
not be determined by guesswork but should be estab- 
lished by factual studies of accidents, traffic conditions, 
physical conditions, etc., in order to indicate the particu- 
lar type of device or method of control best fitted for 
the conditions. 

Unnecessary traffic control devices are objectionable 
because, first, they are an unnecessary expense ; secondly, 
they can be confusing to motorists, and, thirdly, they 
breed disrespect for all control devices, including the 
necessary ones as well as the unnecessary ones. 

Experience in New Jersey has indicated the necessity 
of the state taking over as a state function the control 
and regulation of traffic by artificial means on all state 
highways; this to include the installation and operation 
of all traffic control signals as well as other regulatory 
devices. 

The present authority of the state of New Jersey is 
that of a supervisory nature: that is, artificial regulatory 
devices or ordinances cannot be installed or adopted with- 
out first obtaining state approval, such approval to be 
granted only after sufficient investigation has determined 
the need for such devices. 

In the case of traffic control signals, however, because 
of the lack of specific state authority, local governments 
must necessarily bear the cost of such control. This 
places an unfair burden on smaller communities where, 
because of heavy traffic along state roads, signaling de- 
vices may be necessary. Furthermore, despite state su- 
pervisory authority, it is difficult to cause traffic control 
signals of the proper type to be installed and properly 
operated on state highways because of the changing per- 
sonnel of local officials and their more or less lack of in- 
terest in expediting through traffic, as well as for reasons 
of economy. It is therefore desirable that the state erect 
and maintain all regulatory devices included under the 
heading of “Applied Control” on all state highways ; the 
cost of installing and operating such devices to be paid 
for by the state, either in whole or in part, and local 
authorities to be prohibited from erecting such devices 
on roadways under the jurisdiction of the state. 


Traffic Control Signals ——The most generally effective 
mechanical device used to facilitate traffic and to increase 
safety at street intersections, is the automatic traffic con- 
trol signal. Because of the usefulness of such signaling 
devices in the expedition of traffic and the reduction of 
accidents at some street intersections, traffic control sig- 
nals have generally been thought of as a corrective for 





all traffic ills at street corners. Therefore, there has been 
a tendency to use traffic control signals, unnecessarily. 

The functions performed by traffic control signals are 
highly specialized and it is recognized that their utility 
depends upon their use in accordance with sound engi- 
neering principles. The most important of these princi- 
ples is a reasonable degree of conformity in design, loca- 
tion and operation. It is therefore important that specific 
standards be adhered to when installing and operating 
traffic control signals, including sufficient vehicular traffic 
to warrant the alternation of the right of way. 

Three independent surveys of the usefulness of traffic 
control signals have shown that, contrary to popular be- 
lief, unwisely installed and operated traffic control sig- 
nals have a tendency to increase accidents rather than 
decrease them. For example, at the 599 intersections 
included in these three studies, 36 per cent showed an 
increase in accidents for the period studied after the 
installation of signals, while another 10 per cent to 15 
per cent showed no change. In other words, only slightly 
more than one-half of the intersections had a decrease 
in accidents after signalization. 

On the basis of total accidents, traffic control signals, 
on an average, prevented or eliminated about 1 of 5 acci- 
dents ; actually, however, certain types of accidents were 
more prevalent after the installation of signals. 

The studies further indicated that traffic control sig- 
nals at intersections where the traffic volume is rather 
light do not perform sufficiently useful functions from 
the standpoint of accident prevention or the proper regu- 
lation and control of traffic to warrant the expense of 
their installation and operation. 

At intersections where the accident rate before signals 
were installed equaled 3 or less accidents, the accident 
experience after signalization increased from 39 per cent 
to 70 per cent. This increase may be charged, to some 
extent, to factors of probability and chance. In other 
words, because of changing weather conditions, the dif- 
ference in the human element of drivers, the difference 
in maintenance of automotive equipment, as wall as neg- 
ligent and wilful disregard of signals, a certain number 
of accidents will probably occur at any street intersec- 
tion, during an extended period, despite the method of 
control. The practical and most effective means of deal- 
ing with accidents falling within this Classification is by 
a comprehensive safety educational campaign, coupled 
with reasonable enforcement. 

On the other hand, if the accident experience at street 
intersections reaches an amount above 3 to 5 accidents, 
in any one year, and the traffic volume and other con- 
ditions are such that traffic control signals are warranted, 
it is probable that, on an average, signalization of such 
crossings will bring about a substantial reduction in their 
occurrence. Even at such points, however, traffic con- 
trol signals may fail to reduce accidents if they are 
erected without proper and sufficient engineering studies 
including the following more general requirements and 
considerations : 

1. Accident experience for sufficient past period. 

The collision diagram is a most useful method of studying 
accident experience at street intersections to determine whether 
traffic control signals will serve as a corrective. 

2. The volume and tvpe of traffic movements, including pedes- 
trians as well as vehicles. 

Vehicular volume requirement used in New Jersey as a yard 
stick to determine the need for signals is 1,000 vehicles an hour 
for an average of 12 hours, at least 25 per cent of which repre- 
sents traffic from the minor roadway. 

3. The proper type of signals to give the greatest expedition 
of traffic at the crossing with safety. 

4. Proner location of signal units in order that they may be 
readily distinguishable and discernible to motorists and pedes- 
trians using the crossing. 

5. The proper timing of signal intervals for the intersecting 
roadways in order to adequately regulate the conflicting flows 
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of traffic without creating unnecessary delay or stop time and 
at the same time giving sufficient time to each of the roadways 
in question to prevent congestion. ' 

6. The display of the amber indication for a sufficient length 
of time to properly inform motorists of the change in the GO 
interval, giving consideration to the average speed of traffic 
through the crossing. ; ; 

7. The necessity of maintaining police supervision, supple- 
menting signal commands, in order to give proper protection to 
left-turn vehicular movements and pedestrian traffic. 

8. Maintain constant supervision over signal operation, deter- 
mining the necessity for modifications to meet changing traffic 
conditions. 

Highway Signs——Highway signs of the proper type 
are of great assistance to motorists as a means of safe- 
guarding and expediting traffic. They should be used, 
however, only where control, warning or guidance is 
necessary. As in the case of signals, signs should be 
erected after determining their necessity by field studies. 


Unnecessary or improperly erected signs have substan- 
tially the same effect as unnecessary traffic control sig- 
nals. 

Such an effect may be seen when it is stated that, in 
New Jersey, because of the promiscuous and non-uni- 
form use of “Stop Street” signs, a survey determined 
that there was an average observance of such signs by 
motorists throughout the state of less than 10 per cent. 
Similar results are experienced with warning signs as 
well as other regulatory and mandatory signs. 


It is important that all highway signs be not only uni- 
form in design but also in their use. The recommenda- 
tions of the Joint Committee on Signs, Signals and Mark- 
ings, sponsored by the American Association of State 
Highway Officials and the National Conference on Street 
and Highway Safety, include the abolition of the former 
meaning of the diamond and square-shaped warning 
signs; that is, in place of a diamond-shaped sign indi- 
cating hazards inherent in the highway, such a sign is 
used to indicate hazards where a slackening in speed 
below the legal limit is necessary in order to insure safe 
progress. The square-shaped sign, instead of indicating 
hazards contiguous to the highway, is to serve as a warn- 
ing indicating extreme caution. 


Such a classification is fundamental and I believe when 
motorists become familiar with the meaning of these 
two distinctive shapes of warning and regulatory signs, 
the safety of traffic upon the highways will be mate- 
rially aided. 

There is great need for rurther standards in the pro- 
gressive use of signs in order that they may serve the 
purpose for which they are designed with the least in- 
convenience to traffic. Sufficient data and field studies 
should be gathered determining the severity of the treat- 
ment which is required. First, the necessity of signing 
only the minor roadway and, second, if the cross street 
traffic is sufficient to necessitate the signing of the major 
roadway, the proper type and degree of severity of signs 
should be determined by basic requirements such as 
volume of traffic, accident experience, etc. 


There is need for proper coordination between destina- 
tion signs and route markers on state highways with those 
on secondary roads. It is true that the majority of sec- 
ondary roads are under the jurisdiction of local, munici- 
pal or county authorities. However, these roadways 
form a part of the state system of roads and it is im- 
portant that motorists be given adequate directional in- 
formation when their course takes them from the main- 
traveled highways wholly under the jurisdiction of the 
state. Wherever practical, highway signs should provide 
sufficient illumination or illuminating elements to be not 
only readily discernible but legible at night. 

Roadway Surface Markings——Markings on the road- 
way surface have a useful application, serving not only 
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as a warning to traffic but also as a guide directing traffic 
along its proper course. 

There is need, however, for a greater distinction be- 
tween roadway markings which may be crossed from 
time to time for the purpose of overtaking vehicles and 
those which should not be crossed at any time—such as 
at curves and hills. 

Highway Lighting.—It has been proviously stated that 
in New Jersey, during 1932, 44 per cent of all motor 
vehicle accidents and 55 per cent of the deaths from such 
accidents occurred on the highways during the hours of 
darkness ; also, that 45 per cent of the pedestrians killed 
or injured were involved in motor vehicle accidents after 
dark. 

Traffic counts made at various locations throughout the 
state for 24-hour periods indicate that the volume of traf- 
fic upon the highways during the hours of darkness equals 
from one-fifth to one-fourth of the total 24-hour traffic. 

It may therefore be determined that night accidents, 
per car upon the highways, occur approximately four 
times more frequently than day accidents. 

Comparative studies made by the National Safety 
Council determined that between the hours of 5 p. m. 
and 8 p. m., in June, July and August, compared with 
October, November and December, or at times when it 
is daylight in Summer and dark in Winter, fatal acci- 
dents increased nearly 100 per cent during the latter 
period. 

The analysis made of accident experience along State 
Highway Routes No. 25, No. S-26 and No. 26, deter- 
mined that the percentage of night accidents varied from 
the percentage of daylight accidents quite considerably 
when considering accidents of various types. 

For example, accidents which occurred because of 
more or less congestion upon the highways, such as 
right-angle collisions, collisions between vehicles going 
in the same direction, and collisions between vehicles go- 
ing in opposite directions—where one vehicle was making 
a left turn—were more prevalent during hours of day- 
light. Head-on collisions between vehicles going straight 
through in opposite directions, fixed-object collisions and 
pedestrian accidents were more prevalent during hours 
of darkness. 

Sufficient and proper illumination for night driving can 
only be provided by one of two methods—that is—either 
adequate and properly adjusted and used headlights or 
up-to-date highway illumination. 

It is true that the science of automobile headlights is 
improving from year to year and with the newly-adopted 
multiple beam headlights, it is possible to provide illumi- 
nation far enough in advance in order to give drivers 
adequate vision for safety at high rates of speed. Such 
headlight illumination, however, makes it necessary that 
the clear road headlight beam, to some extent, be above 
the horizontal, which creates a hazard to opposing drivers 
when, because of negligence or carelessness, drivers fail 
to depress the clear road beam to the meeting beam. 

Properly designed and applied highway lighting elimi- 
nates the hazards and difficulties of providing illumina- 
tion only by automobile headlights and, in addition, high- 
way lighting provides four distinct methods of discern- 
ment—that is—by direct illumination, silhouette, glint 
and shadow. 

Adequate highway lighting would unquestionably re- 
quire the erection of up-to-date lighting standards at 
more frequent intervals than are now normally used 
(approximately 250 ft. spacings) and would probably 
require an increase in candle power, depending upon the 
conditions of the highway, the color of the surface, the 
alignment and topography of the highway, the type and 
volume of traffic, etc. 
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It may therefore be felt that properly designed high- 
way lighting is costly. However, this expense properly 
weighed with the benefits derived, including the saving 
of lives as well as the saving of millions of dollars (which 
make up the tremendous economic loss due to motor ve- 
hicle accidents) highway lighting may be shown to be a 
sound investment. 

In an endeavor to determine the benefits that may be 
derived from highway lighting on a basis of accident re- 
duction only, New Jersey, through the cooperation of 
major power companies in the State, has established 
lighting demonstration sections, two of which are now 
in operation. It is anticipated that others will shortly 
be established. 

These lighting demonstration sections were selected on 
the basis of night accident experience as well as other 
varying roadway conditions, in order that the effect of 
highway lighting may be determined under all condi- 
tions. 

The two demonstration sections now in operation have 
been lighted for only approximately six months, which 
is not sufficient time to make proper before and after 
comparisons. However, these demonstration sections 
have attracted considerable attention and numerous fa- 
vorable comments have been received from both officials 
and motorists throughout the State. 

Acknowledgment.—The foregoing is an abstract of a 
paper presented at the last annual meeting of the Asso- 
ciation of Highway Officials of the North Atlantic States. 


v 
Vibrated Concrete Pavements 


The May number of Highway Research abstracts, a 
publication of the Highway Research Board of the 
National Research Council, contains two notes on the 
vibratory method of finishing concrete. One of these is 
from a report of the Bureau of Materials of the Illinois 
Division of Highways, the other is from an unpub- 
lished report by R. R. Litehiser, Chief Engineer, Bu- 
reau of Tests, Ohio State Highway Department. The 
notes follow: 

Illinois Experiments.—To investigate the possibilities 
of a vibratory finishing machine, a test section of 20-ft. 
concrete pavement, 4,969 ft. long, was built near Fisher, 
Ill., in 1933. The machine was a double-screed Lake- 
wood. The front screed carried four electric vibrator 
units and the rear screed carried two units. The screeds 
were operated in the regular way, the vibratory motion 
being imparted to them while in action. The test sec- 
tion was made up of 114 individual sections of about 45 
ft. each, covering three series of progressively changing 
mixes for both gravel and crushed stone coarse aggre- 
gate. In one series, the water was the major variable, 
in one the coarse aggregate, and in one the fine aggre- 
gate. The mixtures were varied to determine the prac- 
tical limits of the machine in finishing dry, oversanded, 
and overstoned mixtures. 

Satisfactory pavement was obtained from most of the 
mixtures, even the harshest being placed satisfactorily. 
The most suitable mixtures had about % in. slump and 
had a ratio of sand to total aggregates by absolute vol- 
umes of 32 per cent for gravel and 35 per cent for 
crushed stone. With this method of finishing, higher 
strength was secured with the same cement content as the 
regular mixture, or the same strength as the regular 
mixture was secured while reducing the cement content 
approximately one bag per cubic yard of concrete. 

Ohio Experiments.—The test section of pavement was 
on U. S. Highway No. 30 North in Crawford County, 
Ohio. For the comparison of vibrated with unvibrated 
concrete, the following procedure was adopted: 
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TABLE SHOWING MIXES USED AND COMPRESSIVE 
STRENGTH OF THE VIBRATED CONCRETE 
EXPRESSED AS PERCENTAGE OF THE 
REGULAR MIX UNVIBRATED 

Compressive 

Strength 

Cu. ft., Percentage of 

absolute volume Regular Mix 

Proportions per cu. yd. concrete Strength 
Dry, Loose, Percent Calculated 7 28 


Mix Number by weight Sand Cement Water days days 





Regular...... 1—2.34-3.42 40 3.15 412 100 100 
Special No. 1 1—2.18-3.62 38 3.15 415 ... ... 
Special No. 2 1—2.13-3.70 37 3.15 415 ... ... 
Special No. 3 1—2.08-3.76 36 3.15 4.03 132 122 
Special No. 4 1—2.02-3.86 34 3.15 3.90 124... 
Special No. 5 1—1.98-3.94 33 3.15 3.78 122 119 
Special No. 6 1—1.82-3.94 31 3.15 434 111 112 
Special No. 7 1—2.37-4.51 34 2.75 3.75 88 94 


The regular mix called for 6.3 sacks of cement per 
cubic yard of concrete, slump not over 2% in. Aggre- 
gates were crushed limestone and limestone sand hauled 
from a central batching plant to the mixer. 

The vibratory finisher, arranged so that the screeds 
could be vibrated or not vibrated at will, was used ahead 
of the ordinary finisher on the test section. The re- 
mainder of the job was finished with the ordinary 
finisher. The concrete was finished as follows: 7,204 
sq. yd. with the ordinary finisher, 5,091 sq. yd. by the 
vibratory finisher with vibrators working and 2,213 sq. 
yd. with the vibrators not working. Cores were cut 
from vibrated and unvibrated concrete at 7 and 28 days 
and tested the same day as cut. 

The use of the vibrator made it possible to use a drier 
mixture than with the regular finisher. The report gives 
this as the probable reason for greater compressive 
strength in the vibrated concrete. The average compres- 
sive strength of the vibrated concrete was 13 per cent 
above the regular concrete strength. The vibrator made 
spading along the forms unnecessary. There was no 
objection to the vibrated concrete by the laborers who 
placed and finished the concrete. 
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National Conference on Uses 


of Models 


Throughout the teaching and engineering professions 
inuch interest has been evidenced in the forthcoming 
Models Conference to be held in Ithaca, N. Y., from 
June 19 to 21, in connection with the Annual Meeting 
of the Society for the Promotion of Engineering Educa- 
tion. The program has been arranged to include papers 
on both structural and hydraulic models to be presented 
by speakers competent to give the very latest develop- 
ments in the art of designing and analyzing engineering 
structures. The aim of the conference is to bring to- 
gether from all over the country a group of men doing 
pioneer work in the field of materials, hydraulics, sani- 
tation, and structures for a pooling of experience, for 
mutual guidance, and for stimulation of interest in 
models. 

Sessions begin on the morning of June 19, with 
registration, a welcome to the campus of Cornell Uni- 
versity, and an address on the laws of similitude. In the 
afternoon the structural section will discuss the defor- 
meter method of model analysis, photo-elasticity, and 
the various types of loaded models. At the same time, 
those interested in hydraulics will attend illustrated lec- 
tures on the work being done at four laboratories in the 
United States. These are the U. S. Waterways Experi- 
ment Station, at Vicksburg, Miss., the Iowa Institute of 
Hydraulic Research, the University of Maine Laboratory, 
and the Cornell Hydraulic Laboratory. 
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Methods and Costs of Bituminous 
Mat Maintenance 


By I. E. Taytor 


Engineer of Maintenance, Kansas State Highway Department, Topeka, Kan. 


N discussing costs and methods of maintaining bitu- 

minous mats as constructed with fine, dense graded 

aggregate and road oil on Kansas highways, it is 
well to bear in mind that the technique of mat construc- 
tion has been going through rapid improvement and 
development stages since the earlier experimental work 
in 1930, and that many factors which in theory affect 
maintenance costs have had to be tried out in the old 
reliable laboratory of service and there proven impor- 
tant or otherwise. 

It is also desirable to understand, when comparing 
yearly upkeep or maintenance costs, that only the initial 
cost of converting a gravel road into a bituminous sur- 
faced type is classed as construction, and that the cost 
of all yearly additions used in building up by successive 
stages an original thin mat or bituminous surface treat- 
ment, like the cost of correcting weak or defective sub- 
grade conditions beneath a bituminous surface, is charged 
to maintenance. 

Effect of Traffic—The volume and type of traffic car- 
ried also affects the yearly maintenance costs of these as 
well as other types. With rapid improvement of a state 
system, changes in the flow of traffic over various routes 
are bound to occur. These changes can be predicted, but 
other decreases or increases in the volume of traffic, 
brought about because of industrial developments, occur 
that cannot be foreseen. As a result, some surface types 
may be constructed that will be subjected to severe tests 
and perhaps require the expenditure of maintenance 
funds in amounts that may make these types appear un- 
economical. However, an analysis of the situation will 
indicate, when based upon the actual volume of traffic 
carried over any road, that the cost of yearly upkeep 
will depend largely upon the volume of traffic carried; 
and for those roads carrying the largest number of ve- 
hicles per day, the cost of providing adequate surfaces 
per vehicle mile may be entirely economical. 

A traffic count, the first since 1930, is now being un- 
dertaken and will be completed after July of this year, 
when an estimate of the actual volume of traffic carried 
for all types and routes will be available. Information 
available at the present time indicates that many oil or 
bituminous mat surfaces are carrying daily volumes of 
traffic which are considered extremely high for these 
types. In connection with the traffic survey special cost 
studies are being undertaken by which it is hoped to 
determine if, where, and when various types are justi- 
fiable and economical. 

Factors That Affect Maintenance—Factors that affect 
maintenance costs of mats constructed during different 
years of development or improvement and under a va- 
riety of construction conditions, have made it necessary 
to use a variety of special maintenance methods to cope 
successfully and economically with different situations. 

During the year 1931 our first extensive program of 
mat construction was undertaken. The work was carried 
on into the late fall. In many parts of the state that fall 


was considered a wet season. As a result, the subgrades 
beneath many of these mats became wet during or prior 
Our methods of construction at 


to mat construction. 





that season were such that mats of uniform consistency 
were not always obtained. ‘These factors made it neces- 
sary to tear up, remix, and dry out many miles of mat 
during 1932 that were placed late in the season of 1931. 
During 1931 mats were constructed with a minimum of 
300 cu. yd. of aggregate to the mile. When these mats 
were reconditioned during 1932, the thickness of the re- 
conditioned mat was increased by the addition of more 
aggregate. This reconditioning work was carried on by 
special maintenance crews equipped with blade-graders, 





Typical Non-Standard Grade Surfaced with Bituminous Mat 


distributors, heating equipment, etc. In fact, their func- 
tions were to reconstruct the mats. Oftentimes this re- 
construction work is more complicated than original or 
new construction. Mats constructed during 1932 dif- 
fered from those constructed during the previous year 
in that a minimum of 500 cu. yd. of aggregate per mile 
was used. Construction weather conditions were gen- 
erally more favorable, control of the work during con- 
struction was closer, and improved construction methods 
produced mats which were generally of uniformly higher 
quality than those constructed during 1931. This dif- 
ference can be appreciated when we consider that defects 
in mats will begin to show up during the late spring of 
the year following construction. During the spring of 
1932 when we were inspecting mats constructed during 
the previous year, we were looking for good jobs, while 
during 1933 when inspecting mats constructed or recon- 
structed during the previous season, we were looking for 
failures. As a result of improved conditions a compara- 
tively small amount of mat remixing or reconditioning 
work was necessary during the season of 1933. 

In the 1931 bituminous mat construction work, many 
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mats were placed on subgrades of doubtful stability and 
were purposely made thin, not alone because of antici- 
pated difficulties with subgrades and consequent cost of 
subgrade and mat repair work, but in order to provide 
as large a mileage as possible with the funds available. 
It was expected at that time that after the defective sub- 
grades had been taken care of and the thickness of mats 
increased by subsequent treatments, so that the roads 

























Patching Crew Repairing Small Defects with Pre-Mixed 
Materials 







would be capable of supporting such loads as they would 
be subjected to, an additional surface treatment intended 
to provide a tough, skid-resisting surface capable of with- 
standing the abrasive action of traffic, would be devel- 
oped. Since many of the mats constructed and recon- 
structed during 1931 and 1932 have appeared capable of 
carrying the traffic, the development of such a tough, 
skid-resisting surface treatment was attempted under 
special maintenance during the season of 1933 on approx- 
imately 760 miles of thin mat surfaces. 

Surface-Sealing Treatments——These surface treat- 
ments were designated as “‘surface-sealing” treatments. 
Materials used consisted of sand-gravel, chat or crushed 
limestone. An aggregate, fairly well graded from coarse 
to fine, preferably with a small percentage of material 
passing through a 200-mesh sieve, gave excellent results. 
However, coarse crushed limestone or sand-gravel free 
from dust were used in many instances with the same 
results. Road oil used was classified as a special blend. 
The special blend was a rapid-curing road oil, or medium- 
curing cutback, since in all essentials it meets the require- 
ments of medium-curing cutback materials recommended 
by the Asphalt Institute and the U. S. Bureau of Public 
Roads. The quantity of materials used varied, but gener- 
ally a maximum of 4 gal. per square yard of special 
road oil was applied over a 22-ft. width of roadway. This 
quantity applied approximately 3,000 gal. of bituminous 
material per mile. The amount of cover material required 
varied, depending upon the type of aggregate and time 
of the year when the sealing work was being carried on 
and the quantity of bituminous materials used. During 
hot weather a larger quantity of cover material was re- 
quired than during the cooler weather prevailing in the 
late fall months; but, in general, approximately 125 or 
130 tons per mile sufficed. When limestone aggregate was 
used a smaller quantity was sufficient, this being due 
probably to the absorption of the limestone. Whenever 
possible, traffic was detoured while this sealing work was 
being carried on, and when the routing of traffic over 
detours was impracticable, bituminous material was ap- 
plied over one-half the width of the roadway and covered 
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with aggregate before the remaining half of the roadway 
was treated. It was found possible to obtain excellent 
results with these treatments during cool weather, the 
only requirement being that the roadway to be treated 
must be perfectly dry. It was also found detrimental to 
the finished job if vehicles using the road for delivering 
aggregate were permitted to drive onto the freshly applied 
bituminous material before cover material was spread. 

Cover material was always applied by means of me- 
chanical stone or gravel spreaders. A number of these 
were being operated in the department at the beginning 
of 1933 sealing season and were found to be not entirely 
satisfactory. As a result, some of the divisions rebuilt 
the sand spreaders that they were using, while one of the 
divisions designed and built an entirely new spreader. 
To date this spreader has given better results than any 
manufactured device of this type with which we have had 
experience. This spreader consists of a hopper with a 
capacity of approximately 2 cu. yd. of aggregate, carried 
on wheels and pushed ahead of a small tractor. In opera- 
tion, the trucks delivered aggregate dump into the hopper 
of the spreader; the spreader then moves forward and 
applied or spreads aggregate in any desired quantities 
over the freshly oiled surface of the roadway, thus 
obviating the necessity of driving on freshly applied 
bituminous materials. 

Bituminous Materials —In using these medium-curing 
cutback types of bituminous binders it is always neces- 
sary during warm weather to keep cover material uni- 
formly spread over the roadway for two or three days 
after treatment. For this purpose, broom drags were 
used with good results. One of the divisions used several 
sections of an old Page highway guard fence fastened 
together and pulled back of a truck. In action this piece 
of equipment worked somewhat similar to the old carpet 
drag and proved very effective. 

The bituminous materials used were purchased under 
contract. The contract called for delivery in carload lots 
at specified points throughout the state. The maintenance 
department took care of all distribution of oils used in 
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Western Kansas City Street Surfaced with Bituminous Mat 


special maintenace work, with the exception of a small 
quantity of shoulder oil which was applied under con- 
tract. Aggregate used for cover material was purchased 
at the pit, or f.o.b. cars at points of delivery, and in a 
few instances in stock piles at convenient points along 
the roadway to be treated. One of the divisions produced 
from dry pits practically all of the cover material used 
and, in addition to producing the material at the pit 
hauled it to the job and of course applied it to the road 

The special blend oil used during the early part of the 
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season had a viscosity, Saybolt Furol, at 122° F. of 100 
to 200. Material with this viscosity worked very well 
during cool weather, but for use in hot weather it was 
thought best either to increase the viscosity of the mate- 
rial or to require a rapid-curing cutback, but since the 
refineries were set up to produce materials of a nature of 
these medium-curing types, it was decided to increase the 
viscosity requirements rather than to require that the oils 
be blended with a lower boiling point solvent, probably in 
the nature of a naphtha. In the future, an asphalt pro- 
duced by blending a high-penetration asphalt base with a 
naphtha-type solvent may be developed for these surface- 
sealing jobs. 

Routine Maintenance.—In order to take care of rou- 
tine maintenance work, these types of roads have been 
divided into sections from 20 to 40 miles in length, and 





Frequent Rolling of Shoulders Essential for Good Mainte- 
nance Typical Equipment Furnished Each Sectionman 


a special 2 to 2% ton maintenance truck, with accessory 
equipment and two men, has been assigned to each of 
these sections. Stock piles of patch material are provided 
at intervals of not less than five miles along each section. 
Section men are required to take care of all routine main- 
tenance operations, not only on the mat surface but over 
the entire roadway; and the promptness and efficiency 
exercised by these men in repairing all minor breaks or 
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mat defects as they occur is an important factor in the 
economical service of these types. 

Special Maintenance.—As before mentioned, all major 
reconditioning work, surface-sealing work, and other spe- 
cial maintenance items are carried on with special main- 
tenance crews, fully equipped both as to personnel and 
equipment to carry on. Cost accounting provides for the 
charging of all items of labor and materials used and 
the proration of necessary overhead to each route-section 
by type. Charges in the accounting department are broken 
down into items chargeable to the surface, roadbed, 
structures, detours, and snow removal. They are also 
broken down as to regular labor, extra labor, material 
items, etc. It was desirable to show in this paper costs 
per mile for these various roads as they have accrued in 
each of the divisions, but since the costs for December of 
1933 have not yet been tabulated, complete cost figures 
cannot be given. The following tables show the approxi- 
mate cost of reconditioning work, together with routine 
surface maintenance on all oil mats tor 1932; and they 
also show the approximate cost of all surface-sealing 
work and other special maintenance items, together with 
total maintenance charges per mile for all oil roads for 
1933. The figures for surface-sealing work for 1933 are 
complete except for one division where only a small 
amount of this class of work was done. Routine main- 
tenance charges for 1933 are for eleven months only. 

¥ 

Highways IN New Jersey.—In the State of New 
Jersey, highways, roads and streets are under the juris- 
diction of seven different classes of official bodies. These 
bodies, with the mileage of roads under the jurisdiction 
of each, are as follows: 


Improved Unimproved Total 

State Highway Commission...... 1,493 78 1,571 
ee ion Sens aatesk veee 4,433 15 4,448 
LR ee 4,000 7,430 11,430 
ER nea eee 2,325 1,680 4,005 
ITER 6 Ca wetia meeakneaan ve elee 2,590 732 3,322 
pS Se or neers 625 183 808 
i ae, Josette eae 110 16 126 
I oe sees ik ears mice Sates 15,576 10,134 25,710 


v 
Motor VEHICLE ACCIDENTS IN NEW JerRsEY.—In 
1933 there were 7,082 motor vehicle accidents in New 
Jersey state highways. Of these 44 per cent occurred at 
night when traffic equals only 20 per cent to 25 per cent 
of the 24-hour total. 


TABLE I—1932—COST PER MILE OF MAT RECONDITIONING OR IMPROVEMENT AND ROUTINE 
SURFACING MAINTENANCE 


Routine—Yearly Surfacing Maintenance Mat Reconditioning or Improvement Av. Cost 

Div. Total Mi. Total Av. Cost Total Mi. Total Av. Cost Per Mi. Mtn. 

No. Worked Cost Per Mi. Worked Cost Per Mi. and Reconst. 
Te ee willie 102.335 $25,992.97 $253.99 94.913 $131,938.36 $1,390.10 $1,543.28 
TSS RE ren 112.839 23,463.00 207.93 112.839 70,675.01 626.33 834.27 
erate ethan 115.672 24,995.51 216.09 115.672 29,950.03 258.92 475.01 
__ REE e ee astral 160.912 43,497.93 270.32 83.868 57,663.23 687.55 628.67 
tk k a daaa uae es 100.067 22,520.23 225.05 100.067 18,606.69 185.94 410.99 
ree ree 146.332 39,313.52 268.66 121.599 58,610.25 482.00 669.19 
Totals or average. 737.437 179,783.16 243.79 628.958 367,443.57 584.21 742.07 

TABLE II—1933—MAINTENANCE 
Cost Per Mi. Total Cost 

Surface Sealing Other Special Per Mi. of Cost Per 

Div. Miles Miles Gas & Oil Tons Cover Cost/Mi. Cost/Mi. Maintenance & Maintenance Mi. Routine 

No. Sealed Maintained Used/Mi. Mat./Mi. Sealed Maintained Misc. Const. (11 Mos.) Mtn. 
twins we bemuwedione 131.9 177.7 3,000 140+ $414.66 $307.79 $ 26.60 $371.80 $ 37.41 
(PYRE ang aE ae 183.5 256.3 2,386+ 113+ 365.42 261.63 tia 375.19 103.56 
Sh eee 160.0 183.5 3,511 160+ 463.28 312.02 132.87 543.06 98.17 
__ eee pre e 122.4 377.9 2,727+ 134 357.85 115.91 15.97 378.58 243.70 
- REPRE ASR ree wenn 354.0 aux iia nee ache 85.90 305.77 219.87 
Di veiainie mbna ae 163.5 361.1 2,644 154+ 411.08 184.09 4.32 306.09 117.68 
Weighted Average ; r 

ae 761.3 1,714.5 2,207.4 110.9 380.95 169.15 39.15 364.50 154.04 


Highway Conference at the University of Colorado. 


Acknowledqgment—The foregoing is a paper presented at 1934 
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Rolling High-Type 
Bituminous Pavements 


N 1926 the U. S. Bureau of Public Roads undertook 

a study of construction methods and costs on bitu- 

minous concrete highway projects. Twenty-three 
projects in 7 states with an aggregate length of 150 miles 
were selected for study. The report of these studies by 
C. I. Rogers, Assistant Highway Engineer of the 
Bureau, occupies 25 pages of the April issue of Public 
Roads. One phase of the investigation covered rolling. 
A study of this feature indicated need for more exact 
determinations of rolling requirements. The following 
notes regarding this item are taken from Mr. Rogers’ 
report: 

The purposes of rolling are to reduce the voids in the 
pavement and thereby increase the density and stability 
and also to produce surface smoothness necessary for 
riding comfort. In the western states the initial com- 
paction is generally done by longitudinal rolling with 
three-wheel (macadam type) rollers weighing from 10 
to 14 tons and of the gas-engine type. This is followed 
by longitudinal, transverse, and diagonal rolling with 
tandem rollers weighing from 6 to 8 tons. Details of 
tvpical rollers are shown in Table I. 

\s a basis of comparison of amount of rolling on base 
and surface courses on different projects, a “rolling fac- 
tor” has been derived. This is the product of wheel 
widths and distance traversed on a given section of 
pavement divided by the area of the section. Roughly. 
this factor represents the number of times each unit of 
area is traversed by a roller wheel. Table II shows the 
successive steps in rolling on two projects. 

On job A both the base and the surface course were 
given nearly twice the amount of rolling as on job B. 
Assuming a plant production which would require 4 
rollers with the rolling factor of job B, substitution of 





TABLE I—DIMENSIONS AND WEIGHTS OF TYPICAL 
ROLLERS 
Pounds 
per Inch of 
Wheel Weight Wheel Width Wheel Width 
Type Weight Front Rear Front Rear Front’ Rear 
Tons Lh. Lh. In In. 
3-wheel 12.1 6,530 17,620 40.8 40.8 160 430 
Do 11.1 6,280 15,880 40.2 43.2 156 367 
landem 8.6 5,140 12,110 50.4 50.4 102 240 
Do 8.5 5,170 11,900 50.4 50.4 103 236 
rABLE II—COMPARISON OF AMOUNT OF ROLLING 
ON TWO PROJECTS 
Rolling 
Job Course Roller Type Wt. Operation Factor 
Tons 
\ Base 3-wheel 11.1 Initial 5.2 
Tandem Be Be ervecacces 5.8 
Total eT ee ee a «ae atiecar 
Surface 3- wheel 12.1 Rr are 12.4 
Do 11.1 Longitudinal ......... 3.5 
Tandem 85 Diagonal ............ 6.0 
3-wheel 11.1 Longitudinal ...... 3.1 
Tandem 8.6 Transverse 3.8 
Total eT re 28.8 
B Base 3-wheel I2O Fendt) oo cc icsecccccs 3.76 
Tandem | PM ce we vsivandeceuns 2.80 
ND. 8: ie irie. 6% ina: ain dae raha ai ae lai ee 
Surface 3-wheel EO eee « oa 
Tandem 9.0 Longitudinal .......... 4.12 
Tandem 92 Diagonalandtransverse 4.28 


pitoenetes vse Se 


Total ‘ 2teeewendoaeees 
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the rolling factor of job A would make 3 additional 
rollers necessary. These and other observations lead to 
the conclusion that either some surfaces are insufficiently 
compacted or there is a waste doing more rolling than is 
necessary on other surfaces. There is need for a more 
exact determination of rolling requirements. 

Time studies reveal that the average roller operates 
but 70 per cent of working time with nonproductive 
delays as follows: 


Percent 
NE CY SE iio a riaw deme dean ee wiceae Ne wee 6 
Co Ee are eee a eT Tae 6 
OE Ser een er ener re Sere ee: 11 
nn ER ee eee err er 6 
NN LCE ET ECE Pe 1 
| Or ae ee ee eee ee ee cee roe eee 30 


Wide ranges in roller speed were observed. Speeds 
of 1.2 to 1.4 miles per hour or 110 to 125 ft. per minute 
appear to be satisfactory and do not result in excessive 
shoving. In general, higher speeds are used on the base 
than on the surface course. Typical rates observed were 
2,833 sq. yds. per hour on surface and 3,080 on base. 
The number of rollers required on a project might be 


estimated as follows: 
Base Surface 


Plant production—lineal feet of road per hour.. 439 567 
Surface laid per hour (20-ft. width), sq. yds... 975 1,260 
Number of times rolled.....: RRR SAECO 4.39 11.13 
\rea to be rolled per hour, square yards....... 4,280 14,030 
Square yards per hour per roller exclusive of 

SE aL anedniniadek chee i owen hs Rubee ee 3,080 2,833 
Percentage of working time utilized............ 51.7 88.3 
Square yards per hour per roller allowing for 

Se EL cheek einen aecnk Keun gue nus 1,590 2,500 
Number of rollers required.................-.. 3 6 


Here again the difference in thickness of base and 
surface course leads to an increase in the equipment 
required to keep pace with maximum production. In 
this case the thicknesses might have been adjusted so that 
4 rollers would have been adequate for the project in- 
stead of 6. 

Observations of volume reduction resulting from 
rolling were made on selected sections of project A 
(Table II). Measurements of thickness before and 
after rolling are based on level readings taken at 1-ft. 
intervals on transverse pavement sections. On given 
days observations were confined to a particular course 
and measurements taken on 15 or 20 transverse sec- 
tions. The results are shown in Table III. Each figure 
in the table is the average of observations at over 200 
points. 

These data show that the reduction of volume of the 
surface course was somewhat less than that of the base 


TABLE IIL—REDUCTION IN THICKNESS OF BASE 
AND SURFACE COURSES DUE TO ROLLING. 


Loose Compacted Reduction 

















Course thickness thickness in volume 
3ase: (Inches) (Inches) (Percent) 
EN nig ataclaninwinnelewaas 3.77 2.77 26.5 
OS a ere er 4.96 3.81 23.2 
BE csantiaeceussantides 3.63 2.62 27.8 
PE: 54 ax cateenweewseer 4.12 3.07 25.6 

Leveling : 
NE «55 .dchevianienipman’ 2.55 1.75 28.6 
Se .ccveeseenieendaus 2 42 1.85 23.6 
| fe Foe 2.68 2.02 24.6 
PT rr ee 2.52 1.87 25.6 

Surface: 
DE <cistcericesegawknss 2.44 2.01 17.6 
TO ee ee ee ee 2.36 1.70 28.0 
cE OS ere ree 1.78 1.26 29.0 
PE ES £6600 decacsebere Ks 2.69 2.12 21.2 
RE: « pacanwneetbanearen 232 1.77 23.5 
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course, although the top course received twice as much 
rolling as the base. The variation from the average was 
much greater for the surface course than for the base. 
The base and leveling courses were of identical mix and 
the average reductions in volume are identical. The 
surface was composed of a quite different mix and 
showed different characteristics under rolling. Varia- 
tions in the temperature of the material as delivered 
possibly affected the results. 

These facts suggested the existence of inherent quali- 
ties in the mix affecting the uniformity of volume re- 
duction and led to a series of investigations of the effect 
of rolling. Batches of various proportions were pre- 
pared, spread on the road surface, and subjected to 
various amounts of rolling with rollers of different 
weights. The general indication resulting from these 
tests is that the voids in the mixture are reduced to a 
minimum value early in the rolling process. On jobs 
using a light roller on sheet asphalt the point at which 
there appeared to be no further void reduction or in- 
crease in stability was reached after 8 to 12 rollings, 
depending upon the composition of the mix. 

In the rolling tests of asphaltic concrete mixtures, 
determinations of the density of samples cut from the 
rolled pavement were made and compared with the 
theoretical maximum density (no voids) as computed 
from the quantities and specific gravities of the con- 
stituent materials. These data were determined from 
analysis of samples. 

The results of the tests indicate that in general the 
weight of the roller and the number of rollings above 
an essential minimum has less effect on the density 
attained than does the gradation of the aggregate. 


It is believed that rolling to produce compaction shoul< 
be done entirely in a longitudinal direction and that 
rolling to produce surface smoothness should follow im- 
mediately in transverse and longitudinal directions. The 
entire rolling should be completed before a considerable 
drop in temperature has taken place and curved or 
diagonal rolling should be avoided because of the detri- 
mental effect on smoothness. The data shown in the 
Table IV are typical of the rate at which cooling may 
take place. The heaviest rollers were used in the first 
stages of rolling and those of lighter weight were used 
in the finishing operations which took place about 3 
hours after spreading and with the mixture approaching 
normal temperature. There is considerable reason for 
believing that the last stages of rolling produced prac- 
tically no effect on the pavement. 

The spreading and rolling operations are conducted 
so as to produce smoothness and riding comfort. The 
test for smoothness is usually made with a 10-ft. 
straightedge. However, with cars traveling 40 miles per 
hour or 59 ft. per second a surface which meets the 
requirement as to smoothness within 10 feet may have 
variations over greater distances which will produce 


TABLE IV.—ELAPSED TIME IN ROLLING OPERA- 
TIONS AND CORRESPONDING DROP IN 
TEMPERATURE OF PAVEMENT. 


Temperature drop Elapsed 
Operation From— To— time 
- i, Minutes 
NT nae cerdohnawacuat enue lie 275 2 
PU eae ae Sama wy agiecna cae 275 245 7 
. SS eee a 216 15 
EE Se ie aled Wate ay Aiea 216 174 41 
A 8 —_ee Pe rere 174 170 43 
eo ay auaseciew Win 170 161 58 
a RRR ERS SR eer ee 161 158 63 
eres eres are reres 158 129 143 


OUD GUNN <0 ec kdenecaevssedess 129 128 183 
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riding discomfort. The regularity of the surface left by 
the finishing machine is entirely dependent on the vertical 
alinement of the side forms and the firmness of their 
support. It is therefore important that the forms be 
set conforming to the proper vertical alinement and be 
supported so as not to deflect under the weight of the 
finishing machine. ; 
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Section National 
Highway Relocated 


SPECIALLY interesting because of its historic 
E, background, is the relocation and paving of the 

National Highway and construction of “Arches of 
Memory,’ ’a bridge just east of St. Clairsville, O. 

The old Cumberland road, now known as the National 
Highway, was completed as far west as Columbus in 
1833. Conceived as the main route to the West, it was 
built under the supervision of Johnathan Knight, first 
U. S. Commissioner of Roads. 

The most recent improvement in Ohio on this road 
was the relocation of one mile of the road through the 





“Arches of Memory” Eliminates One 4-Track Grade Crossing, 
One County Road Crossing, a Narrow Steep Road with Tor- 
turous Curves 


Belmont County hills, together with changes in ap- 
proaches to the bridge, which shorten the distance 12 
per cent. 

Maximum gradient is reduced from 9 to 7.3 per cent, 
and total curvature in the mile is reduced from 1196 
degrees to 226. Also, a four track main line grade 
crossing of the Baltimore & Ohio Railroad, that was 
frequently obscured by fog, is eliminated. 

This improvement called for two heavy cuts, and a 
viaduct 2,150 ft. long including approaches. In all, 
266,000 cu. yd. of earth and rock were moved, approxi- 
mately 80 per cent with 1% ton trucks, the remainder 
with tractors and 6 cu. yd. gravity dump wagons. 

The bridge, dedicated to World War veterans of Bel- 
mont County, has four arch spans, each of which were 
separately designed because of varying rise and span 
made necessary by the ascending grade and aesthetic de- 
velopment. There were 8,000 cu. yd. of concrete used 
in the bridge and walls, and the viaduct required 31 tons 
of structural and 460 tons of reinforcing steel. 

The new roadway is 49 ft. wide with a 30 ft. con- 
crete surface of 10:8:10 section, requiring 23,500 cu. yd. 
of concrete. The viaduct has a sidewalk and a stairway 
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ee 
Vany Miles of U. S. 40 Still Need Widening 





connecting with the old road level 90 ft. below. The 
old road had a 16 ft. brick surface, placed in 1914. 

Of the 228 miles of the National Highway in Ohio 
only thirty-two miles have been built to a paved width 
of 30 to 50 ft. wide. Carrying an average daily traffic 
of 2,709 vehicles, a big job remains ahead before this 
important road is improved to adequately care for the 
present traffic. 

The improvement described cost about $500,000. Of 
this the railroad pad $105,000, based on the cost of a 
grade separation. Belmont County contributed $37,500, 
a sum arrived at after consideration of the financial con- 
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dition of the county. The remainder of the cost of the 
project was borne by the state, with the assistance of 
Federal Highway funds. 

Hecker-Moon Co. of Cleveland was the contractor. 
A. J. Kane of the Ohio Department of Highways and 
Public Works was the engineer of grade crossing elim- 
ination, and I. R. Burkey was chief engineer of bridge 
design, Department of Highways and Public Works. 


v 
Hauling Chart for Bituminous Paving 


Often failure to provide an adequate supply of haul- 
ing equipment for a highway job is due to inability to 
determine needs rather than to inability to obtain an 
ample supply. To assist in rectifying this condition, 
contractors are furnished frequently with hauling charts 
graphically simplifying the determination of a proper 
supply. The accompanying Z-type nomograph designed 
particularly for asphaltic cement work is taken from 
article by C. F. Rogers, Assistant Highway Engineer, 
U. S. Bureau of Public Roads, in the April issue ot 
Public Roads. 

The nomograph is based on the formula 


Q 10,560L 
(Ar) 
OOlV — 


The symbols are defined below. Instructions for use are 
given on the chart and the steps in the progressive solu- 
tion are numbered correspondingly. The application of 
this chart to a specific problem is shown by guide lines. 
To arrive at a solution for a particular job it is neces- 
sary to know the length of haul, L; the usual average 
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round trip speed of units on the road, S; the time con- 
stant which is the total time consumed in performing 
necessary operations other than travel, T; the capacity 
of the hauling unit, W ; and the plant capacity, Q. The 
number of trucks required for any length of haul up 
to 17 miles may be determined with this chart. 


The shorter the haul the larger is the relative impor- 
tance of the time constant. Large hauling units have 
a greater time constant but the frequency of occurrence 
is less. The diagram may also be used to determine the 
economical size of hauling unit. The number of trucks 
required may be determined for alternative sizes, using 
the operating constants for each size of truck. Knowing 
the number of trucks required the total cost may be 
determined from the cost of ownership or rental of 
each size. 
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A Device for Checking Suspended- 
Tape Measurements 


In connection with the survey work for the Lake St. 
Louis Bridge, a new highway structure over the St. Law- 
rence River about 8 miles from Montreal, Que., checks 
of the suspended-tape measurements were made by means 
of the device shown in the accompanying illustration. 

The types used for precise measurements, 500 ft. and 
300 ft. long, were first of all checked with those used in 
the shops of the Dominion Bridge Co., where the steel 


Slotted holes, in brass pl. | 









of 5 Ibs| each 


centre plug J 
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floor of the Dominion Bridge Co.’s machine shop. These 
were 235 ft. apart, and the steel standards described 
above were placed with their measuring points plumbed 
by transit directly over the plugs. The 300-ft. tape was 
used, with pulley weights varying by 5 lb. each from 20 
lb. up to 40 lb. and from 40 lb. back to 20 Ib., the sags 
being measured and the temperatures noted. The correc- 
tions for sag agreed very closely with the catenary calcu- 
lated from the known weight of the tape and the tensions 
applied. 

The survey work for this bridge was described by 
C. F. Draper of the Lake St. Louis Bridge Corporation, 
in a paper presented at the General Professional Meeting 
of The Engineering Institute of Canada. The note above 
is taken from Mr. Draper’s paper. 


v 

VEHICLE TUNNEL ProposeD UNpER Mont BLanc.— 
Chambers of Commerce, other commercial associations 
and parliamentary representatives of France and Italy 
meeting recently at Bonneville, France, proposed to urge 
the joint construction of a tunnel between the two coun- 
tries under Mont Blanc for the purpose of providing an 
all-year open road from France to Italy. The proposed 
tunnel would link the valleys of the Arve in France and 
Aoste in Italy. The length of the tunnel would be 7.8 
miles and would involve an expenditure of approximately 
300,000,000 francs. It is estimated that the tolls on 
motor vehicles would produce an annual income of 
19,000,000 francs for operating expenses and amortiza- 
tion. 
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Standards for precise measurement between pret centres 
Steel Support for Checking Suspended-Tape Measurements 


work was being fabricated. All measurements were cor- 
rected for a temperature of 70°. Checks of the sus- 
pended-tape measurements were made and for this pur- 
pose the two small steel supports illustrated herewith 
were made. These provided a convenient method of 
fixing a point plumb over the plugs at either end, also 
a smooth pulley, with dead weights for measuring the 
pull. A small correction for friction was made by taking 
the mean reading between those given by releasing the 
weight after slightly increasing and relieving it. For the 
measuring point, a small adjustable brass plate was fitted 
at the top of the stand, with a line engraved on its center, 
the plate being adjusted plumb over the hub by transit, 
and fixed by two butterfly nuts when correct. 

For the purpose of checking the suspended-tape meas- 
urements, two steel plugs were set in the level concrete 


Salaries of Movie Stars and City 
Officials 


An editorial in April Public Management, dealing with 
the salaries of executives in industry and municipal 
executives, contains the following pertinent comment: 


“It may not be a fair comparison to make, but we can- 
not refrain from pointing out that last year a certain 
motion picture producer and three leading screen stars 
received in salaries in a forty-week year an amount equal 
to the total annual salaries received by the 425 city 
managers in this country. Of course we may be over- 
looking the possibility that it is worth more to be enter- 
tained than to be provided with the myriad essential 
services that society today demands of its public officials.” 








The Need of a Competent Weather 
Research Department 


P to a year ago our Weather Bureau had an annual 

budget of more than $4,000,000. This has been 
reduced to about $3,000,000. Most of this is spent 
gathering and publishing weather data, and the balance 
in forecasting weather. A negligible amount has been 
spent annually in analyzing the data and in other forms 
of research aimed at forecasting. 

\ few years ago the chief of the Weather Bureau 
published the statement that at least one researcher had 
heen employed. One weather researcher where the 
budget was $4,000,000! 

A century ago Sir John Herschel deplored the fact 
that a very small percentage of the time and money 
spent in meteorological work was spent in research. He 
said that basic weather problems would never be solved 
merely by gathering weather data. He was a researcher 
himself and he saw clearly the greatest defect of Euro- 
pean meteorological investigations as they then existed. 
The same defect exists today not only in Europe but 
universally. 

It has been argued that until weather data covering 
several more centuries have been gathered, it will be 
futile to attempt to find weather cycles that can be used 
succesfully in making long-range forecasts. If this were 
true, still it would not prevent the finding of short cycles 
by using the data already available. Yet when in 1927 a 
researcher like Brunt announced the discovery of 30 
short cycles in Europe, ranging from 11.33 to 66 months, 
not to mention 14 longer ones, where was the weather 
bureau that put a single man to work to verify Brunt’s 
alleged cycles? Brunt pointed out that many of his 
cycles had been discovered previously, and that several 
of them were probably not different cycles. Thus his 
cycles of 48 and 49 months might really be a cycle of 
either 48 or 49 years or intermediate length. 

Ten years ago Wagner announced the discovery of a 
16-year temperature cycle that had opposite phases in 
winter and summer, and showed no evidence of exist- 
ence if mean annual temperatures were used. If true, 
this was a weather discovery of the first magnitude. 
Yet what weather bureau attempted to verify Wagner’s 
alleged discovery ? 

The editor has not only confirmed Brunt’s discovery 
of phase inversion as to temperatures in several cycles 
but has found that the same sort of inversion occurs as 
to pressure and rainfall in the case of so many cycles 
that it seems to be a universal characteristic. 

It is obvious that weather data covering only a century 
can give no answer as to weather cycles longer than a 
century, and that cycles no longer than the Bruckner 
cycle of 36 vears may not be fully established where 
data covering no more than 3 or 4 such cycles are avail- 
able. Fortunately annual tree-rings roughly register 
rainfall in semi-arid regions. and therefore supply the 
500 years or more of data needed for the investigation 
of such cycles. But here again we find all weather bu- 
reaus strangely apathetic. [et Prof. Douglass or Prof. 
Huntington measure the tree-rings of the giant red- 
woods of California to their hearts content. The 
weather bureaus do not even publish the measurements 
that they make! 

Along comes Gerard De Geer of Sweden, with his 
measurements of the annual lavers of silt in ancient gla- 
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cial lakes, covering an unbroken series for 18,000 years. 
He points out the striking 2-year cycle in those layers 
or “varves,” recurring again and again. Many meterolo- 
gists had previously found excellent evidence of both 
temperature and rain cycles of about 2 years. Does 
this lead any weather bureau to study the De Geer 
varve measurements? No. No bureau even publishes 
the smallest part of the De Geer measurement! 

Five years ago W. H. Bradley published his discovery 
of a cycle of about 50 years and a grand cycle of the 
order of 22,000 or more years in the varved oil-shales 
of Colorado. Any weather research department worthy 
of the name would have at least continued the work 
thus begun by Bradley, for Bradley had found evidence 
of 16 grand cycles. His published evidence is conclu- 
sive as to the existence of such a grand climatic cycle. 
It only remains to find its exact length, which can prob- 
ably be accomplished by counting all the varves in the 
series. Should that length be about 26,000 years, then 
the Bradley cycle must be caused by the gyration of the 
earth’s axis. When one of the poles of the earth points 
most directly toward one of the sun’s poles, their mag- 
netic interaction is a maximum, and if magnetic forces 
affect the weather, as the Hale magnetic cycle of 22.24 
years shows that they do, then the period of gyration of 
the earth’s axis is probably a climatic cycle. 

But suggest to the typical meteorologist that magnetic 
forces affect weather—well, just suggest it, and see what 
reception the suggestion receives. Although long-range 
weather forecasting is the real goal of meteorology, and 
although existing meteorological theories leave us as far 
from that goal as were the ancient Egyptians who re- 
corded the extreme annual levels of the Nile, still very 
few meteorologists are doing anything to attain that 
goal. On the contrary, meteorologists usually take pride 
in their skepticism when any new theory of weather 
cycles is offered for their consideration. 

What is most needed is a weather research bureau 
headed by a man who has proven his research ability 
in physics, a man who not only believes in research but 
knows how to conduct research. 


v 
Code Price Regulation to Be 
Abandoned 


HE first admission of partial failure by the N.R.A. 

authorities has just been published. The failure re- 
lates to the enforcement of maximum price schedules. 
Hereafter those schedules are to be eliminated from 
codes, except in special cases where cut-throat competi- 
tion may exist. 

Among business men doubts have multiplied about the 
ultimate usefulness of the codes. Perhaps there are cer- 
tain industries that will thrive under code regulation. 
Probably there are many industries that will not thrive 
thereunder. 

It has been pointed out by several professors of econ- 
omics that the codes do not differ greatly, either in their 
aims or their methods, from the trade guilds that be- 
came so powerful in the middle ages. Those guilds 
finally lost their power, because many abuses sprang up 
under them. Will not the same thing happen to the 
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A Simple Short Count Method of 
Collecting Traffic Data 


By E. C. WENGER 


Of Highways and Municipal Bureau, Portland Cement Association, Chicago 


\ VERY highway official is confronted with the prob- 
lem of planning his expenditures so that the great- 
est good will accrue to the largest number of 

people. The unemployment situation has added to that 
problem. Constantly delegations of influential citizens 
from each center of population are demanding the im- 
provement of roads in their respective districts. Each 
delegation believes its roads are the most important in 
the community. To them they are. It is impossible for 
the highway official to grant all such requests. He, 
therefore, must select what in his opinion will be the 
most used highways. Unless he can substantiate his 
opinion with competent traffic data he may be, and fre- 
quently is, accused of favoritism or poor judgment. 
However, if his decisions are based on factual data, they 
will successfully withstand all such unjust criticism, and 
opposition will give way to popular support. 

Use of Traffic Data for Future Work.—Not only are 
traffic data needed in planning present improvements but 
they can be of material value in planning future require- 
ments. Only by a sound logical future program can 
public sentiment be crystallized for continued highway 
improvements. Unless it can be shown that existing im- 
provements are paying dividends to the highway user by 
reduced operating costs, support for continued revenues 
for additional improvements will be lacking. Professor 
Agg of the Iowa State College has been collecting data 
on the cost of operating motor cars over various pave- 
ment surfaces for a number of years. He has found 
that it costs 5.44 ct. per mile to operate an average 
automobile over a high type pavement, such as concrete, 
brick or sheet asphalt; 6.43 ct. per mile over an inter- 
mediate type, such as gravel, macadam and light bitu- 
minous surfaces; and 7.5 ct. over a low type surface, 
such as earth, or traffic bound gravel of stone. If the 
volume of traffic is known, the yearly value of different 
types of pavement surfaces, as reflected in reduced trans- 
portation costs, can be computed. Such information is 
not only valuable for a justification of past improve- 
ments, but it is also valuable in determining when a 
change from a lower to higher type is economically 
justified. 

Effect of Traffic Data on Design.—After a construc- 
tion program has been formulated, the next step is the 
design of the pavement structure. Here real economy 
is possible with proper traffic data. The volume or 
density of the vehicular movements determine the width 
of the pavement, while the weight and frequency of 
the heavier wheel loads will determine the structural 
design. This permits the engineer to obtain maximum 
economy by varying the cross section design to fit the 
traffic needs of any locality. Without traffic data this 
would be impractical. When it is realized that a change 





2 in. in average thickness of an 18 ft. concrete 
road results in a difference of 146 cu. yd. per mile, 
which at $7.00 per cubic yard amounts to $1,022, the 
value of the collection of traffic survey data becomes 
apparent. 

By taking advantage of the economies that can be 
obtained in design of pavements by the use of traffic 
data the highway official can construct a greater mileage 
of improvements each year without an increase in reve- 
nues. This is of importance to the highway official, 
who is handicapped through lack of funds to make im- 
provements as rapidly as he would like. A more rapid 
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Traffic Station, Washington Regional Trafic Survey. 
Courtesy U. S. Bureau of Public Roads 


improvement of the highway system will benefit the tax- 
payer directly by reduced transportation costs and in- 
directly by a reduction of tax levies for highway main- 
tenance purposes. 

Traffic Data and Highway Maintenance.—Efficient 
maintenance of a highway system is just as important 
as proper planning and designing. Maintenance in- 
cludes traffic regulation and control. It has to do with 
keeping the highways in a serviceable condition to permit 
free, rapid and safe movement of traffic at all times. 
With a knowledge of the relative use made of the vari- 
ous highways, maintenance expenditures can be budgeted 
more advantageously, while maintenance operations can 
be organized with greater efficiency. Traffic surveys will 
indicate where traffic control and regulation are desir- 
able and where signs and signals are necessary. In 
regions where snow removal is a serious factor such data 
are valuable for determining what routes should be 
cleared first after a storm. 





246 


The value of traffic survey data in the plannng, de- 
signing and maintaining of a highway system, is evi- 
denced by the number of states which have already com- 
pleted such studies and the many other states which are 
at present contemplating the collection of such informa- 
tion. The smaller subdivisions of the state such as the 
county and city will find such survey likewise valuable 
to them. 

Unfortunately the states have limited their efforts to 
an intensive study of the primary road systems and have 
made no attempt to aid the county or city in extending 
these surveys to include the secondary and tertiary road 
systems. It is true that a few states, notably Michigan 
and Indiana, have endeavored by a study of a few typ- 
ical townships to obtain the relative traffic importance 
of the county and township roads as compared to the 
primary road system as a whole, but such data being 
of a general nature can not be specifically applied to 
other counties. 

That the counties and cities have not in general under- 
taken such surveys has not been due to a lack of appre- 
ciation of their value, but rather to the lack of infor- 
mation as to the cost and method of conducting such 
studies. 

An Inexpensive Traffic Survey for County and Small 
City—Both of these objections have now been over- 
come. Dr. Miller McClintock of the Albert Russel 
Erskine Bureau for Street Traffic Research, Harvard 
University, who is one of the leading traffic authorities 
in this country today, has developed the technique of 
making an inexpensive and short count traffic survey 
which is especially adapted to the needs of the county 
and the smaller city. 

The method of conducting such a survey as outlined 
































Roads Should Be Cleared in Order of Trafic Importance 


by Dr. McClintock in “Short Count Traffic Surveys and 
Their Application to Highway Design,”* is so simple 
that it does not require the supervision of a traffic ex- 
pert. The average county or city engineer, with no 
previous traffic survey experience, is competent to direct 
the collections of the data and to interpret the results. 
The actual counting and recording of the traffic can be 
performed by laborers of average intelligence or by the 
regular maintenance forces. If the latter are used, such 
surveys can be made without any additional appropria- 
tion of funds. 

This method has been developed by an analysis of 


*Editor’s Note.—This book has been published by the Portland 
Cement Association, 33 W. Grand Ave., Chicago, Ill., and can be 
obtained without charge on request 
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many hundreds of long count traffic volume studies con- 
ducted in all parts of the United States. It was found 
that the movement of traffic follows certain definite char- 
acteristics. For example, the counts at certain traffic 
stations carefully selected, reflect the traffic tendencies 
of a number of other counting stations in a particular 
area even though the 24 hour volumes are not the same. 
It was found that the ratios of the traffic passing each 
of these stations during certain hours of the day, to 
the total 24 hour volume passing each station were sim- 
ilar. This lead to a classification of counting stations 
into what is commonly known as control and base sta- 
tions. “The former are relatively few in number and 
are counted for a full 24 hour period, while the latter 
are counted for only a two hour period. Then by ap- 











































Trafic Station, Division of Highways, State of Illinois 





plying the ratio as determined from the control station 
count, a full 24-hour count can be computed for the 
base stations. 

Then it was further found that for certain week days, 
namely Monday to Friday inclusive, the average daily 
volume was for all practical purposes constant. There- 
fore, to obtain the traffic volume between Monday and 
Friday only one normal day need be counted. The Sat- 
urday traffic was found to bear a constant ratio to the 
average week day; the same was true of the Sunday 
volume. 

Then for each month of the year, a rather definite 
relation to the average yearly volume was found. How- 
ever, Dr. McClintock states that (except in abnormal 
conditions) counts taken in any season, except during 
the winter, are reasonably representative of what may 
be expected during the other seasons. 

With a knoweldge and use of all these characteristics, 
which are easily and readily determined in any area by 
following the method outlined by Dr. McClintock, it is 
now possible to make a traffic count over a short period 
of time from which a reasonable average yearly volume 
can be computed. 

This simple and inexpensive short count method of 
collecting traffic data permits any county or city to 
obtain all the benefits of rational planning, designing and 
maintaining of a highway or street system. No county 
or city can afford to be without such a traffic survey if 
efficiency and economy in the administration of high- 
way funds is desired. 

Private corporations do not make expenditures except 
they can be justified either by reduced operating costs 
or increased returns, as determined from an analysis 
of the facts based on a careful survey. 
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Maintenance Methods and Costs of 
Oiled Roads in Wyoming 


By J. E. Lioyp 


Oil Construction Engineer, Wyoming State Highway Department, Cheyenne, Wyoming 


have been constructed in Wyoming to date: About 

1,300 miles of this type of construction have been 
maintained for one year or more; however, maintenance 
costs for the year 1933 are not yet available. 

On account of the large mileage of oiled mat surface 
roads which have been constructed during the last three 
years, maintenance of these surfaces is still a compara- 
tively new problem to many of our maintenance men 
and uniform methods of maintenance have not yet been 
established in various parts of the state. Each type of 
surface has its own peculiarities and requires different 
methods of maintenance; however, satisfactory results 
have been obtained in most cases regardless of the in- 
experience of our maintenance men, who necessarily 
have had to be taught the best manner in which to do 
the work in their localities. 

In this state we have several different types of bitu- 
minous mats to maintain. While most of the surfaces 
are constructed of graded materials as called for in our 
general specifications, many miles of highways have been 
constructed of different kinds of materials. Some sur- 
faces have been built by processing the natural material 
as it is found on the roadbed. This material may be 
earth, sandy loam, sand, or blow sand. A large mileage 
has been built of blow sand, a material which will all 
pass a 10-mesh sieve and the amount passing a 200- 
mesh sieve may be as high as 20 per cent. 

W yoming’s Policy —The large mileage of low cost type 
of construction of bituminous roads in the state has 
been brought about by the policy of the highway depart- 
ment, which on account of limited funds available has 
attempted to construct as large a mileage as possible 
through sparsely populated regions where the traffic is 
comparatively light. In several sections of the state 
there are long stretches of highway along which there 
are no deposits of gravel, limestone, or other rock suit- 
able for use as a surfacing material, and to transport 
suitable material for long distances would have been 
expensive, and in many cases so expensive as to prove 
prohibitive. Consequently, some research has been un- 
dertaken in order to find means to use the material that 
is available. During the past year red and blue shale 
have been used as aggregates for oil mats on some 
surfaces. 

Unfortunately the state has had to stand the entire 
expense for most of these low type roads because we 
have been unable to convince the Bureau of Public Roads 
of the advisability of this type of construction. If a 
different policy had not been followed in the past, there 
would be many sections of the state which now have 
good smooth, dustless all-weather roads that would still 
be using poor gravel, sand, or earth roads with their 
attending dust, mud, ruts, corrugations and chuck holes. 
While it is possible that some of our lower type roads 
would not stand the heavy traffic near the large centers 
of population, they will take care of the present traffic 
and will continue to do so for many years to come. 
Many of these roads have been in use from two to five 
years and have been maintained at an exceedingly rea- 


A tave IXIMATELY 1,500 miles of oiled roads 


sonable cost, in fact some of them have already paid out 
on their original investment. 

Thicker Mats Not Always Highest in Maintenance 
Cost.—Surfaces have been constructed on our roads 
which vary in thickness from approximately 34 in. on 
our light penetration projects, to 3 in. on our heaviest 
road mix and plant mix projects, but strange as it may 
seem, thicker mats do not always mean lower mainte- 
nance costs. We have found in many cases that our 
maintenance costs have been as high or higher on some 
of our thicker mats than on the thinner ones, but these 
costs have not been caused by thickness of the mat. We 
have found that heavy maintenance costs of an oil mat, 
regardless of the thickness, can be traced in most cases 
to one or more of many other causes; namely, poor sub- 
grades, poor construction of the mat, lack of oil causing 
a lean mixture, too much oil causing pushing or corru- 
gations, poor mixing leaving alternately a lean and rich 
mixture, water in the mix or water in the subgrade. In 
later construction these unfavorable conditions have been 
gradually decreasing because more attention has been 
given to construction of subgrades, grade lines have been 
located higher in low regions, better drainage has been 
provided and better supervision has been had in grading 
and placing aggregates and in the construction of bitu- 
minous mats. 

Most of the heavier maintenance costs have occured 
on older roads where mats were placed on poor bases 
and where drainage conditions were not favorable for 
oil processing. Most of these old roads with their high 
maintenance costs are being reconstructed as funds for 
this work become available. The older mats were con- 
structed 18 ft. wide which is also the width of the base 
courses. This has caused high maintenance costs be- 
cause there have been numerous shoulder breaks. This 
difficulty does not occur much on more recently con- 
structed surfaces which are at least 21 ft. wide. The 
writer believes that in all cases the base courses should 
be at least 1 ft. wider than the oil mat, or better still, 
the gravel base should extend to or almost to the shoul- 
der line. In Wyoming the trend at present is to widen 
the base course and also to widen the existing base on 
older projects before placing the top surface. 

Methods of Maintenance——The methods of mainte- 
nance which are used in Wyoming are probably quite 
similar to those used in neighboring states having the 
same type of surfaces. Minor repairs are made as 
needed. In most districts in the state, a small mainte- 
nance crew is kept busy patrolling assigned sections to 
take care of small holes and minor failures as they 
occur. This is considered important, for if small holes 
or breaks are neglected, they soon become large ones, 
and may require the use of large equipment, remixing, 
additional oil and the replacement of large mat surfaces. 

Corrugations or failures caused by lean or rich mix- 
tures, water in the mix or water in the roadbed are 
usually repaired by scarifying, remixing and again lay- 
ing down the mat in the original manner. If the mixture 
is lean, additional oil is added, and if too much oil has 
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heen used more aggregate is added if this seems neces- 
sary after the mat has been remixed. All repaired road 
surfaces should receive a seal coat after they have be- 
come thoroughly compacted. 

Small repairs are made by using premixed materials 
taken from stock piles or when stock piled material is 
not available, mixed in concrete mixers or in some cases 
by hand on the job. When mats are repaired in this 
manner the entire mat over the area of the failure is 
removed. If the base is wet it is allowed to dry and 
new material is then tamped into place. In case of 
shoulder breaks or other failures caused by failure of 
the base, new bases of necessary thickness are placed, 
tamped, and well compacted before the top material is 
placed. 

On the light penetration mats, light penetration mac- 
adam and also on the other mats, repairs are made by 
use of cut-back asphalt and graded material free from 
dust. In some cases only a seal coat of this material 
is necessary, in others the repair is in the nature of a 
retread and of varying thickness. Except in cases where 
a large area must be repaired, the above method is gen- 
erally used at the present time throughout the state. 
The only equipment necessary is a truck to carry aggre- 
gates and supplies 2 and trailing a tar kettle. Usually a 


TABLE I—MAINTENANCE COSTS, 1931 


Total Surface 

Length Total Cost Surface Cost 

Road Miles Cost Mile Cost Mile 
Cheyenne-Pine Bluffs. *11.00 $..... $...... $2,800 $254.50 
Cheyenne-St. Line..... * 8.86 3,440 388.60 2,474 279.03 
Wheatland-North . a > ere ere 1,162 153.50 
Torrington-Lingle *919 1,537 167.20 817 88.94 
Laramie-Bosler ...... *18.30 5,371 293.50 4,751 254.20 
Rawlins-Parco ....... * 5.87 1,541 262.40 666 =113.54 
Rawlins-Wamsutter .. 739.61 6,928 174.80 4,981 125.77 
Douglas-West .... *28.44 8,096 284.70 4,903 175.93 
Sheridan County...... *21.28 9,882 464.40 7,182 384.52 
Lusk-Newcastle ...... *18.01 4,278 237.50 3,337 185.34 
Manderson-Greybull... *17.70 3,903 220.50 2,122 119.90 
Casper-West ....... . *24.87 11,065 440.50 5,870 236.83 
Casper-South ...... $25.24 3,317 131.41 2,269 89.90 





236.46 $59,363 $272.44 $43,341 $183.29 
Types: *Road Mix. Penetration. §%Road Mix Sand. 


TABLE II—MAINTENANCE COSTS, 1932—SUMMARY 
BY DISTRICTS 





Total Total Surface 

Length Total Cost Surface Cost 

District Miles Cost Mile Cost Mile 
es  " $ 34,418 $206.47 $ 15,826 $ 94.94 
y ree 35,593 348.57 20,304 196.85 
eee 68,921 322.99 35,535 166.53 
4 wees 12.46 18,809 245.77 9,777 134.93 
5. . 77.30 20,666 267.34 6,946 89.87 
6 .. 41.49 17,512 422.01 9,309 224.35 
7 . 193.15 50,991 264.04 22,247 115.13 
877.28 $247,2 72 281.66 $119,948 $136.74 
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crew consists of three men. In more extensive work 
where this method is used, more equipment and men are 
needed to take care of the asphalt and aggregate. 

In the past all projects have generally received a seal 
coat of light grade cut-back asphalt soon after the con- 
struction of the mat. In most cases this has proved sat- 
isfactory as long as the seal coat lasts, but owing to the 
small amount of cut-back used (approximately 0.10 to 
0.15 gal. per square yard), the average life of the seal 
coat has been about two years, after which it must be 
renewed. During the coming year it is proposed to use 
a heavier seal coat of 0.20 to 0.25 gal. of RC-2 cut-back 
asphalt per square yard, and then to cover the surface 
with stone chips graded from 5¢ in. to 4% in., which 
will be lightly rolled. In this manner it is hoped to cut 
the cost of the former method, give better protection to 
the bituminous mat, make it non-skid and give better 
visibility, especially for night driving. 

In the accompanying tables are shown maintenance 
costs of oiled roads in the state of Wyoming for the 
years of 1931 and 1932. 
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Minnesota Changes Road Signs 


A speed record was set by the maintenance division of 
the Minnesota highway department early in May when 
it made a complete change’ of state route markers on 
11,000 miles of trunk roads in less than one day. 

The change-over was occasioned by renumbering of 
the enlarged system and also by the adoption of the 
standard black and white color combination for route 
markers, replacing Minnesota’s previous black and yel- 
low signs. When motorists went to bed the night of 
May 3 the 11,000 miles of trunk roads were marked 
with the old numbers in black and yellow. By noon 
May 4 80 per cent of the system carried the new num- 
bers in the new colors. The change was finished before 
nightfall. 

Careful planning of the change-over long in advance 
made the quick change possible. With ordinary methods 
the work would have required weeks to complete. 


Vv 


GRADE CROSSING ELIMINATION IN MINNESOTA.—The 
past year and a half has seen 49 railroad grade crossings 
on the state trunk highway system of Minnesota elim- 
inated or marked for removal this summer. In 1933 
21 grade crossings were eliminated by construction of 
overhead or underpass bridges and six by relocating 
highways. Work done this year and in this summer’s 
program will accomplish the removal of fourteen addi- 
tional crossings by means of bridges and of eight by 
relocations. In addition numerous center piers at exist- 
ing grade separations are being removed in the interest 
of safety. 








TABLE ILI—~MAINTENANCE COSTS, 1932—SUMMARY—TOTAL COSTS BY TYPES 
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-——Thin Road Mix 


Light Penetration Macadam 





Penetration 
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listrict Length Cost Mile Length Cost Mile Length Cost Mile Length Cost Mile Length Cost Mile 
1 ‘ vecedeuds eusace 129.044 $ * 758.40 oy ie FF tt fF era ae ee Tee Te + “aeies 
w 4 i6s60hOse en0004 56.735 3,292. - > + eerrrreeerrs eee PoP EF UCU US eee > ween 
: sone so. weneeeiae ueeewe 163.418 51 830.66 DE scagee <subientec s0atee 49.965 17,081.95 341.87  ...... ei ticeh cea il. we 
ry x STOO © E.UOO.G6 GRU GE GRD «BRE TREE ccccee ccccncccs sevens soennn coeettecs cesnee cece e20sessce e6etes 
5 iene 44.933 11 787.79 262.34 32.369 Ce TP lccccne § Seesesoce seeees § ceekes sesgseese cect sabece' > edasetuae Sesea 
tj sbebaeeae. seenene 17.861 ET RS errr ce ae eee eT 23.626 Rie Se é4esene . cageseesns 46682 


62.103 15,746.46 253.55 24.177 





2,645.59 150.78 23. 


890 7,880.65 329.86 71.619 19,366.95 270.41 11.364 $ 4,351.77 $382.06 











139.826 33,123.90 ...... 463.274 $128,665.66 $277.29 61.539 $ 16,540,85 $268.78 191.630 $ 64,692.02 $337.58 11.364 $ 4,351.77 $382.06 
TABLE IV—MAINTENANCE COSTS—1932—SUMMARY—SURFACE COSTS BY TYPES 


Plant Mix—— ——Road Mix 
District Length Cost Mile Length 
owns 129.044 $ 12,245.25 $ § 
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4 {"") Re 7od $2,122.88 $ 64.72 39.670 
f ° 44.933 2 "501. 70 5S. ar 32.369 
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-——Thin Road Mix—— -— ; 
Cost Mile Length Cost Mile Length Cost Mile Length Cost Mile 
See BS Gee | GEE cue bce . ROREREU ED B5E6Ce cesess§ « ceseseees sass 


7,655.00 192.96 .... 
4:45.14 137.32 <... 


"4,579.85 73.74 24.177 974.00 81.64 23.890 2,279.81 95.43 71.619 12,457.64 17 
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elaine aacian 99.686 1,729.95 78.16 ...... ..cccoccs cove 
3.80 11.734 $ 956.42 $ 84.16 














139. 826 $ 9,203.92 $ 65.82 463.274 $ 65,656.44 $141.72 61.5 





39 $ 5,861.20 $ 95.24 191.630 $ 38,296.99 $199.74 11.734 $ 956.42 $ 84.16 
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Average Bid System of 
Awarding Contracts 


By ENocH SMITH 
General Contractor, Salt Lake City, Utah 


E should adopt a system for letting contracts for 
public labor, material, supplies and other needs 


by competition to the bid or price nearest to the 
average bid or price, after the extreme highest bids, if 
they appeared excessive, or lowest prices or bids, that 
were unreasonable, were discarded. This should be 
judged by commissions, engineers, architects or some 
public director or body whose duty it would be to 
decide impartially. If any bids or prices should be un- 
reasonable, they should be discarded. Then the balance 
of the bids should be added up and the total divided by 
the number of bids left, and the bid or price nearest to 
the average would be the winning bid. This system 
would apply only to public bids, prices or business. It 
would be a system that the individual and the public 
would use as a guide. 

The public does not want the lowest bid or price. It 
wants the correct price, which makes possible fair dis- 
tribution to the people to make progress and improve- 
ments and to pay for the same. We should have a 
system that would give the highest quality and best 
results, and the correct prices. Public officials who want 
work done and supplies furnished without fair compensa- 
tion are not worthy of public office or trust. 


This plan would apply to contractors, sub-contractors, 
supply men and producers and would radiate through all 
requirements and needs of the public’s wants, which 
would give fair distribution on a higher standard. 


Our public system for letting contracts should be fair 
and impartial. Our present system for letting contracts 
could be used with some modification, to conceal the 
hidder’s name on the contract, by covering the bidder’s 
signature—the commission to supply a deposit box simi- 
lar to a ballot box at the place of opening of bids, with 
plain envelopes available. The contractor would place 
his bid in a plain envelope and deposit his bid in the 
hox. When all bids had been received, the commission 
would proceed to open and consider the bids. They 
would decide by a majority vote if any bids should be 
discarded to make the average fair. They would then 
add the balance of the totals and divide the total by the 
number of bids considered and the bid nearest to the 
average would be the winning bid. This would give 
the nearest correct price that is possible to be had. The 
commissioners or those letting contracts would be sworn 
that they had not been informed and that they had no 
knowledge of the bid or price of any contractors or 
bidder. This would protect the parties letting the con- 
tract from any criticism or favoritisms. The contractor 
or bidder should take an oath that he is not a party in 
any way to defraud the public. 

Under the low bid system if a man expects to get 
the work he must forget the true cost and make a good 
guess as to what the lowest bid is going to be and then 
bid under that figure. If he gets the work he must 
almost of necessity lose by doing so. 

Our present system places public officials in an em- 
barrassing position which is not likely to produce the 
best results. The city, state or government officials or 
engineer is embarrassed in letting bids whenever the 
low bid is rejected. The contractor whose bid was 
lowest, for self-protection must protest and fight from 
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being declared irresponsible. His friends and sym- 
pathizers accuse public officials of partiality, political or 
otherwise, and even go as far as making accusations of 
graft. It is unjust to place a public official in the posi- 
tion where he is required to either accept the low bid. 
which he would otherwise not do, or injure the contractor 
whose bid is not accepted. In the end, the question of 
who is or is not responsible is a matter of opinion. A 
certified check and bond furnished by a contractor with 
no actual experience does not prove irresponsibility. He 
may have money and be able to employ proper help, or 
he may be resourceful and with knowledge and experi- 
ence succeed with very little money, if his credit is good. 
The only way a contractor can be proven to be re- 
sponsible or irresponsible is to let him have the work 
and find out that he has failed or made a success. 


v 
Eliminating Bin Delays in Feeding 
Aggregate to Elevator 


In a study of construction methods and costs on 
bituminous concrete highway projects, conducted by the 
U. S. Bureau of Public Roads, covering 23 projects in 
7 states with an aggregate length of 150 miles it was 
found that the outstanding minor time loss was “bin 
shortage” caused by inability to furnish aggregate to 
multiple bins in the proportions required in the mix. 
Failure to do this results in shortage in one bin or over- 
flow in another. Bin shortage accounted for the loss of 
more than 613 hours on the 23 jobs and was found on 
every project. 

A report of this study by C. F. Rogers, Assistant 
Highway Engineer, U. S. Bureau of Public Roads, 
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Method of Feeding Aggregates to Elevator 


In this he 


appears in the April issue of Public Roads. 
describes several different methods of feeding aggre- 


gates to elevators. A method that gives such positive 
control as practically to eliminate bin delays is shown in 
the illustration, which is taken from the report. 

The layout consists of four bunkers placed over an 
excavated and shored tunnel in which a belt conveyor 
is placed. Each bin has two gates in the bottom which 
are used alternately to induce breaking down of reposed 
material. The open gates drop the material to an auto- 
matic, power-driven plate feeder which can be set to 
deliver material in the exact quantity desired. Mr. 
Rogers states that on the job where this arrangement 
was used it practically eliminated bin delays and the 
savings thus effected were considerably more than the 
cost of the installation. In 100 hours of operation bin 
delay amounted to less than one-tenth of 1 per cent. 
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New Equipment and Materials 


New 10-S Mixer 

The Koehring Co., Milwaukee, Wis., has 
developed a new 10-S Dandie Trail-Mix, 
having all the superior features of the re- 
cently announced four wheel type 10-S 
Dandie mixer. 

The charging skip of the Dandie Trail- 
Mix is free from obstruction at the front 
and side, permitting convenient and fast 
loading. The machine has the Koehring 
automatic skip-flow shakre which actuates 


— 





New Koehring 10-S Dandie Trail Mix 


the skip up and down, causing shaking 
along the natural flow-line of the material. 
Anti-friction bearings, V belt drive, au- 
tomotive type steering, full-floating spring 
mounting, are a few of important advan- 
tages to be had in this modern machine. 


v 


Improved Highway Torch 

Better appearance, as well as stronger 
construction, is secured through an improve- 
ment in the design of the patented econ- 
omy burner employed on their highway 
signal torches and truck flares, according 
to a recent announcement from the Toledo 
Pressed Steel Company, of Toledo, O. 

In place of a machined screw collar fas- 
tened onto the top of the torch shell, the 
new construction provides a heavier drawn 













Improved Highway Torch 





collar, which is actually imbedded in the 
torch body over a much wider area and 
forms a more intimate union with it. The 
new collar conforms nicely with the gen- 
eral lines of the torch body and produces 
a more compact unit as a_ whole It is 
claimed that the lower position of the hood 


in relation to the body of the torch also 
results in a substantial improvement in per- 
formance, as well as greatly facilitating the 
installation of the hood after filling. 

A second improvement, shown in the 
smaller illustration, is found in the new 
one piece wick-holder. It is claimed that 
this new wick-holder embraces certain fea- 
tures which entirely eliminate the bleeding 
of oil at all times, whether the torch is 
burning or not. This feature is expected 
to be especially attractive to truck users 
who employ torches for protection during 
emergency stops at 
night, and must carry 
filled torches with 
them at all times. It 
is claimed the bleed- 
ing and seepage of 
oil caused by the 
continual vibration of 
constant driving con- 
ditions are entirely 
overcome by this im- 
provement. This not 
only eliminates a familiar nuisance but con- 
serves the fuel supply as well. 

The screw collar improvement will ap- 
pear hereafter on all torches in the “To- 
ledo” line, with the exception of the Cham- 
pion model. The new wick-holder will ap- 
pear on all models. 

It is announced that all prices maintained 
since the Spring of 1929 will apply to the 
improved models and continue without 
change. 





New One Piece 
Wick-Holder 
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Austin Roll-A-Plane With 
Added Center Roll 


A new three-wheeled roller operating on 
an entirely new principle for securing su- 
perior levelness and smoothness of pave- 
ment surfaces has been announced by The 
Austin-Western Road Machinery Co. of 
Chicago. According to this company, the 
Roll-A-Plane reduces the cost of surface 
finishing and subgrade preparation and im- 
parts a level smoothness that lengthens the 
life of the road and lowers the cost of sub- 
sequent maintenance. 

On asphalt or “black top,” the Roll-A- 
Plane does an exceptionally fine job be- 











Austin Roll-A-Plane 


cause the third or center roll is capable 
of concentrating 85 per cent of the total 
roller weight on the high spots. This 
amounts to a maximum pressure of 20,375 
lb. (with 10-ton model) or a lineal inch 
compression of 450 lb. and up, depending 
upon the amount of surface in contact with 
center roll. If high spot is but a few 
inches in size, the roller pressure is tre- 
mendous. This high compaction so ob- 
tainable, is capable of flattening out stub- 
born “wavy” areas and forcing the excess 
material into the adjacent low spots. 

The center roller is hydraulically op- 
erated from the dash and can be raized and 
lowered to any position or set to form a 
perfect plane with the front and rear rolls. 
When large waves or irregularities are en- 
countered, center roll may be raised slightly 
to better assist in the smoothing-down proc- 
ess, after which roll is lowered (in line 
with other rolls) to complete the opera- 
tion. 

The RolFA-Plane automatically indicates 
high and low areas permitting immediate 
correction, while asphalt is still hot, there- 
by securing a more intimate bond with uni- 
form road smoothness and color. Center 
roll can be removed whenever it is found 
desirable to do so. Full details are de- 
scribed in a newly issued bulletin. 


v 


New Bulldozer 


A new heavy duty bulldozer just an- 
nounced by the Continental Roll & Steel 
Foundry Co., Industrial Equipment Di- 
vision, 332 South Michigan ave., Chicago, 
Ill., has a blade that can be tilted—either 
end up—so that dirt or other material that 
is being moved can be graded at the same 
time. 

Tilting the blade is a simple matter. 
The tractor operator does this by changing 
the height of the rocker arms at their rear 
attachment. This he does in his normal 
position—always being convenient to the 
tractor and bulldozer controls. 

The bulldozer pulls direct from the 
tractor drawbar. It has its own rectangu- 
lar frame, ruggedly constructed, attaching 
to the tractor tracks through bulldozer 
rocker arm brackets and the drawbar. 
This construction prevents any stresses of 
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bulldozing being transmitted to the tractor 
frame. 

Dynamic steel is used almost exclusively 
in fabricating this heavy-duty bulldozer. 
This steel, a new metallurgical develop- 
ment, has unusual stamina and the ability 
to take unlimited hard impacts so common 
in heavy bulldozing work. Rocker arms, 


rocker brackets, rear frame and other parts 
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Continental-Built Heavy-Duty Bulldozer 


are cast in one piece and then accurately 
machined. 

The blade is powered both up and down 
—or can be held in any position, whether 
a straight blade or tilted. This is con- 
trolled by a large capacity, hydraulic pump 
operated direct from the tractor power 
take-off. 

The bulldozer can be converted into a 
Continental trailbuilder very readily. It is 
only necessary to secure the horn member 
and blade—all the rest of the machine is 
identical with the bulldozer. 

Continental-Built heavy-duty bulldozers 
are manufactured by the Continental Roll 
& Steel Foundry Co., East Chicago, Ind., 
Allis-Chalmers, Caterpillar, Cletrac 
and McCormick-Deering crawler tractors. 
Detailed information can be obtained direct 
from the Industrial Equipment Division, 
Continental Roll & Steel Foundry Company, 
332 South Michigan Ave., Chicago, III. 
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New Galion Roller 


new 3-wheel roller in 5 and 6-ton 
with 37 H.P. 6-cylinder engine has 
been placed in production by the Galion 
Iron Works & Mfg. Co., Galion, O. 

The rollers are regularly equipped with 
worm and sector steering gear but can be 
furnished by hydraulic steering device. 
\n efficient hydraulic control scarifier can 
also be supplied. The engines are of ample 
power and are equipped with oil type air 
cleaner, variable speed governor and gas 
pump. Electric starter and electric lights 
can be furnished if desired. 

Transmission exceptionally 


A 


sizes 


is sturdy. 





Oversize gears and shafts are fully en- 
closed and operate in oil bath. Anti-fric- 
tion bearings are used throughout. Axles 
are oversize and are made of special alloy 
steel. Extra large, long wearing trouble 
proof clutches are installed. 

The roller has the following speeds: 
Low 1.69 M.P.H., Intermediate 3.44 M.P. 
H., High 5.90 M.P.H. Additional ranges 
of speeds down to .85 M.P.H. in low se- 
cured through use of the variable speed 
governor which is adjustable from opera- 
tor’s platform. 

The wheelbase is 9 ft. 9 in. and the roll- 
ing width 5 ft. 10 in. with 18 in. rolls. 
The overall length, without scarifier, is 15 
ft. 7 in.; with scarifier 16 ft. 9 in. The 
height overall is 7534 in. and the ground 
clearance 13% in. The turning radius is 
14 ft. 9 in. 

v 
The “Caterpillar” Diesel 
Auto Patrol 

The “Caterpillar” diesel auto patrol 
brings together the proved emonomy of the 
Diesel engine and the proved efficiency of 
a leading road maintenance machine, ac- 
cording to an announcement recently made 
by the manufacturers, Caterpillar Tractor 
Co. of Peoria, Ill. Neither unit new, 
as the 3-cylinder, 4-cycle Diesel engine has 
seen service in hundreds of Diesel Thirty- 
Five tractors and power units, and _ the 
auto patrol has been popular for road main- 
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“Caterpillar” Diesel Auto Patrol 


tenance and oil-mix work since it was first 
introduced nearly three years ago. 

Among the features claimed for the 
Diesel auto patrol are outstanding fuel 
economy, increased power, greater capacity, 
heavier frame, additional weight, and 
greater lugging ability. 

The engine develops 47 maximum brake 
horsepower at governed speed of 850 r.p.m., 
and the machine has a shipping weight of 
15,150 lbs. Such well-known features as 
full power control of all blade adjustments, 
rear mounted engine, positive drive to dual 
rear wheels, elimination of the differential, 
four forward speeds ranging from 1.8 to 
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10 miles per hour, heavy structural steel 
circle and extra wide 12-ft. blade equipped 
with end bits, are stated to adapt the ma- 
chine to all kinds of maintenance work, in- 
cluding regrading and snow plowing, as 
well as many surfacing jobs including sub- 
grading and oil-mix work. Power 
erated scarifier and snow plow are avail- 
able as special equipment. 


Oop- 


v 
New Crusher 


A new single shaft roller bearing jaw 
crusher has been brought out by the New 
England Road Machinery Co., 163 C St., 
South Boston, Mass. The frame is made 
of annealed cast steel and is reinforced by 
heavy horizontal and vertical ribs. The 
swing jaw also is made of annealed cast 
steel, with heavy vertical and ribs 
and with large housing to receive heavy 
duty cylindrical roller bearings, and a re 
placeable toggle seat. 

The eccentric shaft made 
mered chromium nickel steel accurately 
finished, ground and polished. This shaft 
operates in roller bearings of the advanced 
type, and the entire shaft unit is readily 
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New England Single Shaft Roller Bearing 
Jaw Crusher 

removable merely by taking off the main 

bearing caps. 

The bearings are of the cylindrical heavy 
duty roller type and are used in_ both 
swing jaw and frame. The rollers are 
heat treated alloy steel, running in races of 
similar material. The rollers are held in 
place by bronze retainer rings and are pro- 
tected by piston ring seals which prevent 
entry of dirt and loss of lubricant. 

In the crushing action, the upper part of 
the swing jaw moves outward to crush the 
coarse rock—then recedes the upper 
stroke terminates. The lower part of the 
jaw moves forward to finish the crushing 
action, then recedes to begin a new cycle 
The crushing stroke, having the greater 
movement at the top and diminishing at 
the bottom is a very effective action partic- 
ularly in producing more uniform sizes 
44 in—lIl in.—1™% in. stone. 

The stationary and swing jaw dies are 
made of manganese steel, with the backs 
and edges ground to assure an accurate fit, 
and are reversible. 

The length of the lower crushing stroke 
can be altered by changing the position 
of the toggle in the seat notches. The lu 
brication of the crusher is through alemite 
fittings. 

The crusher is made in five sizes: 9x22, 


as 


6x36, 10x36, 16x36 and 24x36. 
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The New Euclid Trac-Truk 

A new heavy hauling vehicle consisting 
of a tractor unit and a large capacity, all 
steel, bottom dump trailer, has been brought 
out by the Euclid Road Machinery Co.., 
Cleveland, O. Some of the important fea- 
tures of the outfit are: 

A powerful tractor unit—whose traction 
is provided by utilizing the live load. <A 
transmission assembly proven through years 
of service under steady severe use. 


\ differential and rear axle likewis¢ 


doors automatically closed by a single jerk 
on clutch lever of mechanical wind. 

The tractor has a Waukesha engine, 6- 
cylinder, 43g bore x 5% stroke, maximum 
available h.p. 100 at approximately 1800 
rp.m. The forward speeds are: First, 2% 
in.p.h.; second, 4% m.p.h.; third (direct), 
9 m.p.h.; fourth (over-drive), 13% m.p.h. 
at 1800 rpm. Maximum recommended 
engine speed 2300 r.p.m., which provides 
speed of 17 mop.h. in high with corre- 
sponding increases in other gears. The 
reverse speed is 24% m.p.h. 








The Euclid 


time-tested under toughest working condi 
tions. A final drive—consisting of balanced 
planetary gearing—heavy duty trouble-free 

provides a speed range suitable for fast- 
est practical earth moving speeds. 

\ heavy duty conventional truck type 
steering mechanism—supplemented for ex- 
tra short turning by foot operated steering 
hbrakes—approximately 13 ft. turning radius. 

Unusually rigid and heavy frame to 
withstand all twists and strains due to op 
eration on rough uneven ground 

Extra heavy truck type front axle and 
springs 

Large size low pressure tractor tires 
affording wide ground area and effective 
traction. 

Big capacity—all steel—bottom dump 
trailer—usual Euclid heavy duty _ body 
frame and door construction. The wide 
hody makes a quick target for the shovel 
operator. Removable extension providing 
full body height for shovel or dragline 
loading 

Large size low pressure trailer tires— 
pressure on the ground compares closely to 
that of crawler wagons with full arched 
tracks—insuring light draft even under soft 
ground conditions 

The entire gross weight of wagon and 
load is equally divided between the two 
tractor driving wheels and the two trailer 
wheels. 

Heavy box section drawbar—with ample 
clearance beneath to allow tractor wheels to 
undercut 

A simple and substantial flexible hitch 
provides play and a shock absorbing con- 
nection between the tractor and trailer un- 
der the most severe operating conditions. 

Automatic door wind—the wagon dumped 
by a single jerk on the door trip lever— 





“i rac-1 ruck” 


The trailer has a loading height of 6 
it. 2 in. and a bottom depth of 2 ft. 8 in. 
The width inside at top is 6 ft. 2 in. and 
the length inside at top is 11 ft. The length 
of doors is 10 ft., and the width of door 
opening 4 ft. 2 in. It has a capacity of 
6% cu. yds. level measure, and 8 cu. yd. 
average heaped measure. Its weight com- 
plete with hitch and wind is 6,500 Ibs. 


v 


Schramm “Caterpillar” 
Powered Compressors 
“Caterpillar” 
engines, gasoline and diesel, are now in 
production by Schramm, Inc., West Ches- 


Compressors powered by 


ter, Penn. 

The following features are standard with 
each compressor : Removable cylinder 
head, containing intake and discharge valves, 
each valve separately removable with indi- 
viduable cage. Detachable cylinder block 
with studs. Block made of nickel semi- 
steel. Crank-shaft with counter-weights. 
Bearings are of the bronzed-backed, bab- 
hitt lined, shell type, with thrust flanges on 
the center bearings. 





No. 450 “Caterpillar” Diesel Powered 
Schram Compressor 
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Crank-shaft is drop forged and made of 
special alloy steel, accurately machined and 
ground. The integral counter-weights on 
the crank-shaft remove all shock from 
bearings and eliminate vibration. 

Unloader and slow-down: The axtto- 
matic unloading pilot valve assures uniform 
pressure at whatever point the operator 
desires. The slow-down is mounted on the 
carburetor and is operated by the pilot 
valve and slows down the speed of the en- 
gine when the compressor is unloading. 

Patented heavy-duty clutch coupling per- 
mits the starting of engine without the com- 
pressor load. 

These gasoline engine driven compressors 
are built in three sizes: 120, 240 and 360 
cu. ft. displacements. The diesel engine 
compressors also are built in three sizes: 
180, 300 and 450 cu. ft. displacements. 


v 
Mack’s New Traffic Type 
Model Trucks of Cab- 
Over-Engine Design 


Two new heavy-duty trucks of cab-over- 
engine design are now in production by 
Mack Trucks, Inc., 25 Broadway, New 
York. Paralleling two older Mack models 
of conventional arrangement, the two new 
models due to their condensed forward 
construction save in each case 3 ft. in 
length over the corresponding conventional 
models besides providing one-third front 
and two- thirds rear distribution of gross 
weight. 

Because of this more equitable distribu- 
tion, gross weight within particular axle 
weight limitations has been increased so 
that on the same maximum authorized 
tires the new Model CH, rated at 3 to § 
tons, can carry 1100 lbs. more than its 
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Mack CH Trafic Type Model 


conventional counterpart, while the new 
CJ, rated at 3% to 6 tons, will carry 
1200 Ibs. more than its conventional mate. 
The increase of only 5 per cent in gross 
weight ratings on the new trucks is ex- 
plained by the fact that the corresponding 
conventional models because of their set- 
back front axle construction already carry 
30 per cent of the gross weight on the 
front tires. In addition, the new Traffic 
Type models by reason of their shorter 
wheelbases for given body lenghts gain 
maneuverability by reduction of turning 
radius by 5 ft. 

Both the new models are powered by 6- 
cylinder engines, that in the CH having a 
4 by 5%-in. bore and stroke and develop- 
ing 106 horsepower at governed speed of 
2300 r.p.m.; while the 44% by 5%-inch C] 
engine produces 117 horsepower at the 
same governed speed. Similar in design, 
both are of L-head type, with offset turbu- 
lence type combustion chambers and block- 
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cast cylinders of heat-treated, chrome- 
nickel alloy semi-steel with a one-piece de- 


tachable head of the same material. 


v 
Device for Conveying 
Materials by Air 
An inexpensive, simple for the 
economical conveyiyng of cement and pul- 
verized materials by air without a single 
moving or wearing part, is being manu- 


device 


is a 4 cycle, solid-fuel-injection, spark-ig- 
nition engine, that combines the advantage 
of both the gasoline and the Diesel type of 
engine. It starts easily with a hand crank 
and operates smoothly, with invisible ex- 
haust. It has high torque at reduced 
speeds, giving it the “lugging” ability of 
a steam engine. 

One of the great advantages claimed for 
the oil-engine drive is the fuel-cost saving 
resulting from the use of inexpensive non- 
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factured by the Hetzel Steel Form & Iron 
Co., Warren, O., for its inventor, E. Gwynn 
Robinson, at 137 East 66th St., New York 
City. 

This device is designed to convey mate- 
rials hundreds of feet by the use of a 
portable compressor. It is used in unload- 
ing cars, boats and in mills. It is stated 
to be now in use on large construction work 
and central concrete mixing plants. 


v 
Oil-Engine-Driven Portable 


Air Compressors 


Ingersoll-Rand Co., New York, has re- 
cently doubled its line of two-stage, air- 
cooled portable air compressors. All six 
are now available with oil-engine 
drive, as well as with gasoline-engine drive. 

The oil engine, known as the “Type H,” 


sizes 




















Two-Stage Air-Cooled Portable Air 
Compressor, Oil-Engine Driven 
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Robinson Air Activated Conveyors 
explosive fuel oils, such as household fur- 
nace oil, etc. 

The six sizes of the two-stage, air-cooled 
portable compressor have respective capaci- 
ties of 75, 125, 185, 250, 370, and 500 cfm. 
(either gasoline or oil-engine driven). Both 
are described in bulletin No. 2100, which 
can be obtained from Ingersoll-Rand Co., 
11 Broadway, New York, or from 
branch office. 


any 


v 
New Diesel Portable 
Compressors 


A new line of Diesel portable compressors 
has been announced by the Gardner-Denver 
Co., Quincy, Ill. They are powered with 








New Gardner-Denver Portable Diesel 
Powered Compressor 
the “Caterpillar” Diesel engine. The man- 


ufacturers report that on the basis of full 
load operation (100 Ib. air pressure) at sea 
level, with Diesel fuel at 6.2 ct. per gal- 
lon, the full cost per hour for the Diesel 
portable was 27.2 ct. 
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Firestone Develops New 
“Ground Grip” Truck 
° 
Tire 

A new Firestone tire for construction 
work and operation where extreme trac- 
tion is needed has been developed by the 
Firestone Tire & Rubber Co. The unusual 
feature is a massive chevron designed tread 
that is stated to grip and pull in mud, loose 
sand, or gravel, with no slipping or skid- 
ding either forward or sideward. The 
rubber is scientifically compounded for long 
hard wear. Extra rubber is built into the 
sidewalls to give protection against cuts. 

This tire operates with lower air pressure 
than the old heavy duty types and therefore 
absorbs shocks and surface irregularities. 
It cushions both driver and truck chassis. 

The new tire has all of the special con- 
struction features of the Firestone truck 





“Ground Grip” Heavy Duty Tire 


and bus tire line, including the Firestone 
patented process of gum-dipping by which 
the fibers of the high stretch cords are 
soaked and coated in rubber minimizing 
friction and heat, the deadly enemy of tire 
life. 

The tire is made in sizes from 6.00-20 t 
10.50-24 and is used on rims specified rang- 
ing from 5 ins. to 10 ins. 
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New Wagon Designed to 
Carry 40-Ton Loads 


A new 25-yd. earth mover of are welded 
steel has been announced by R. G. LeTour- 
neau, Inc., Stockton, Calif. Several of 
these new type buggies, mounted on pneu- 
matic tires, are in use hauling rock and 
earth in the construction of the San Fran- 
cisco-Oakland Bay bridge. A single buggy 
is stated to carry up to 40 tons of rock in 
one load! 

The bodies are built entirely of arc 
welded high tensile strength steel. Unload- 
ing is accomplished by sliding rather than 
lifting the loads off the carrying bed. The 
power take-off which operates the sliding 


bed as well as all other parts of the buggy 








Vew Earth Mover Buggies 


are welded steel. Welding was done by 
the shielded are process using Fleetweld 
electrodes and welding generators manu- 
factured by The Lincoln Electric Co., 
Cleveland, O. 

The overall length of the unit is 23 ft. 
hody width 10 ft. The weight empty is 
eight tons. Eight 20-in.-wide pneumatic 
tires absorb the road shocks and lighten 
the tractor load. 

v 
New Heavy Duty Four- 
Cylinder Engines 

The Hercules Motors Corporation of 
Canton, O., in announcing the ZX series 
engines and power units has added the 
following models to their present line of 
modern and advanced heavy duty four- and 
six-cylinder engines, thus giving a com- 
plete range of sizes of from 4 to 200 hp. 


Displace- 
Model Bore Stroke ment 
+) a 3 58.8 
ye ae 25% 3 64.9 


The two models are identical in general 
design and the majority of the parts are 
interchangeable, the only difference being 





New ZX Series Hercules Engine 


in the bore sizes and the parts affected 
thereby. The maximum torque of the ZXA 
is 37 lb. developed at from 1,500 to 2,400 
r.p.m. and on the ZXB is 40 Ib. developed 
from 1,500 to 2,400 r.p.m. Both models 
peak at 4,000 r.p.m., the ZXA developing 
22 hp., the ZXB 241% hp. at this speed. 

To meet present-day operating conditions 
calling for sustained high speed, special 
consideration has been given to valve cool- 
ing. Standard practice includes thermo- 
syphon cooling, but water pumps are avail- 


able if specified. The engines and power 
units are equipped as standard with a No. 
6 standard S.A.E. bellhousing, but the No. 
4 and No. 5 can be supplied upon request. 
Either down-draft or up-draft manifolds 
are optional. 

Lubrication is of the full force feed type 
to the main bearings and connecting rod 
hearings. The pump is located beneath the 
center main bearing and driven from the 
camshaft by spiral gears. The shafts and 
gears of the oil pump are case-hardened, 
insuring long life to this unit. Oil pressure 
can be adjusted easily to suit operation re- 
quirements. 

The engines are available in the open 
type and completely inclosed type power 
units and can be equipped to operate on 
kerosene and natural gas as well as gaso- 
line. Different types of power take-offs, 
including stub shafts, clutch power take- 
offs and reduction gears are available. 


With the 
Manufacturers 


Well-Known Companies 
Consolidate 


Of interest to all users of road bui'ding, 
earth moving and construction equipment is 
the announcement of a business consolida- 
tion involving two of the oldest and best 
known manufacturing concerns in the 
United States—Western Wheeled Scraper 
Company of Aurora, Illinois, and Austin 
Manufacturing Company of Chicago and 
Harvey, Illinois. The consolidated com- 
pany will operate under the name of West- 
ern-Austin Manufacturing Company. 

Western Wheeled Scraper Company orig- 
inated the wheeled scraper more than fifty 
years ago and since then has been a vital 
factor in the earth moving industry. Later, 
closely allied interests acquired the Austin 
Manufacturing Company, established about 
the same time for similar lines, and in order 
to market the road machinery products of 
the .two factories, The Austin-Western 
Road Machinery Co. was formed. In addi- 
tion to this, the Western Wheeled Scraper 
Company has maintained its own sales or- 
ganization. Gradually, but inevitably, this 
has resulted in a duplication of service 
which makes consolidation desirable. Greater 
economy in manufacture and much greater 
efficiency in distribution and service nat- 
urally will result. It is planned that the 
consolidation will become effective by July 
1, 1934, and that the general office of the 
consolidated corporation will be at Aurora. 
The Austin-Western Road Machinery Co. 
will continue to handle the sales of the 
manufacturing company. 


v 
Chain Belt Reopens Houston 
Office 


The Chain Belt Co., Milwaukee, Wis., 
has reopened its office in Houston, Tex., 
under the capable direction of J. W. Snave- 
ly. The office will be located at 3118 Har- 
risburg Blvd. and mail should be sent to 


Roads and Streets 


Post Office Box 1812. Mr. Snavely was 
graduated from the University of Wis- 
consin and entered the employ of the 
Chain Belt Co. as a student apprentice in 
the year 1927. The next three years he 
spent in the factory receiving valuable 
training and experience in the various 
manufacturing departments. 


v 


Ryerson Advances Men 


Harvey Dieterich, manager of the Struc- 
tural Department of Joseph T. Ryerson 
& Son, Inc., has been made assistant vice- 
president in charge of the operations of 
the Structural and Special Order Depart- 
ments in Chicago. Mr. Dieterich has been 
with the company for 30 years and is one 
of the most experienced and widely known 
men in the structural field. Aijnslie Y. 
Sawyer has been appointed assistant gen- 
eral manager of sales. He has been with 
the Ryerson company for 25 years. Mr. 
Sawyer has served in almost every divi- 
sion of the Sales Department from man- 
ager of the Export Materials Department 
to manager of the Cold Finished Steel Di- 
vision. Recently, however, he has devoted 
the prineipal share of his time to the Cold 
Finished Steel Division. Mr. Sawyer will 
specialize on the field promotion of Ryer- 
son products. 

v 


Ryerson Completes Large 
Plant Extension at 
St. Louis 


The new addition to the Ryerson plant 
and equipment, at St. Louis, greatly in- 
creases facilities for storing and dispatch- 
ing steel and allied products for the St. 
Louis area. Approximately 40,000 sq. ft. 
of floor space has been added by extend- 
ing one of the large spans 165 ft. and erect- 
ing a new building across the east end of 
the main warehouses. The greater part 
of this new space is given over to the 
warehousing of products requiring special 
protection from atmospheric changes. On 
the second floor of the new building are 
modern daylight offices equipped with an 
air conditioning and cooling system. While 
the greater proportion of this new addition 
is heated, there is also a large span for 
mild steel bars, etc.; for cutting, shearing, 
loading and other general steel-service. 

Unusual truck loading facilities are pro- 
vided. Motor trucks back into a recessed 
pit in the new span, bringing the floor of 
the truck level with the floor of the build- 
ing and thus simplifying the shipping of 
material. One new crane has been placed 
in operation and another crane and run- 
way has been extended through the new 
building. The new spans are also served 
by railroad spurs for inside loading and 
unloading of products. 

Stocks are being increased. Many new 
products and sizes will be added, making 
immediately available to the St. Louis area 
the largest and most diversified stocks of 
steel and allied products. 

Other Ryerson plants are located at Chi- 
cago, Milwaukee, Cincinnati, Detroit 
Cleveland, Buffalo, Boston, Philadelphia 
Jersey City. 
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